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MENTAL ues CY. 


Muc# has been heard why the last few years of the 
value of brains in industry. Like the noble 
“ Tolanthe,” people have the greatest respect for brains, and 
often wish they had some themselves. 
consider what is meant by the expression, and to endeavour 
to present a clear idea of what there is about the brainy 
man that makes him different from his neighbour. Worldly 
success is not necessarily a measure of braininess. Mere 
capability in the execution”of some particular work is not 
always reliable as an indication of that quality. There 
must be a breadth of vision, an adaptability to new ideas. 
a faculty of imagination, in the leader of men. 
be able to make progress as well as to do the best there is 
to be done at the present time. 


At a Conference held by the Imperial Education 
Committee of the War’ Office, recently, there were 
discussed the problems which had arisen in the opera- 
tion of the edueational schemes .adopted in the 
Armies of the Empire, and on June 12th the 
subjects discussed at Australia House were :—* Educa- 
tion to Meet Specific Technical and Commercial Needs 
within the Empire”; and “Co-ordination of Research 
and Distribution of Information as to the Technical and 
Commercial Needs of the Empire.” The chairman of the 
meeting, Sir Henry Hadow, recently appointed to the Vice- 
Chancellorship of the University of Sheffield, opened the 
discussion, and was followed by Mr. J. C. Maxwell Garnett, 
Principal of the Manchester College of Technology ; Mr. 
A. P. M. Fleming, 0.B.E., manager of the Research and 
Education Department of the British Westinghouse Co., 
Lid., Manchester ; Major Stallard, of Johannesburg ; Sir 
William Ashley, Vice-Principal of the University of 
Birmingham ; Sir Frank Heath, secretary to the Depart- 
ment of Scientific and Industrial Research ; Prof. Boyle, 
of Alberta; and Lord Bledisloe, better known as Sir 
Charles Bathurst. 

The chief points that seem to emerge from the dis- 
cussion are that preliminary education must be wide and 
general, that specialisation must follow, that specialisation 
in commercial training has been overdone, and that special 
education, not merely of a technical kind, is required to 
make the best heads of departments. 

It is, perhaps, more necessary in the consideration of 
educational questions than in any other~case, to get the 
proper perspective of the whole subject, and not to get so 
close to it that it becomes impossible to see the wood for the 
trees. It is clearly impossible that an individual should 
specialise first in one direction and then in another until 
he has an expert knowledge of everything he is ever likely 
to meet with in his career. Life is too short, for one thing ; 
and it..is unlikely that any person would ever be able to 
come from an educational establishment, whether of the 
character of a university or not, fully equipped to take 
immediate charge of, say, a department concerned with the 
design, or manufacture, or sale, of steam turbines. Training 
for the higher-administrative positions is best acquired by 
experience in some (not all) of the lower. Education of 
this nature never comes to an end. General education 
prepares the ground; special education determines the 
choice of a career—determines the particular form in which 
the individual can best render service to mankind ; and the 
power of observation, retention, and adaptation of knowledge 
to the pu in hand must constantly: be cultivated, 
But when Sir Henry Hadow tells us that at Newcastle the 
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student in arts has to take a course of lectures in science, 
and vice versa ; when Mr. Fleming associates himself with 
Mr. Garnett in calling for men who are well educated as 
heads of departments, and not merely technically ; when 
Sir William Ashley states that an economic training is 
wanted for all business men; why, then we begin to 
wonder whether what is wanted is not a higher, better, 
and more efficient standard of general education. After all, 
it is the general manager who runs a business, and his 
trained experts assist him to do it. 

The duty of the community in matters of education is, 
to see that every individual has a real opportunity of access 
to such facilities as will bring out his full measure of 
capability and general usefulness ; and for this purpose to 
increase the number and value of scholarships that are 
available until this duty is fulfilled, and no-one finds that 
the accident of poverty keeps him in the background all his 
days. Private munificence might assist this aim, and 
memorial scholarships could frequently be made a matter 
of public subscription, as in the case of the late Sir 
William Ramsay. Students from technical colleges and 
other educational institutions might be asked to subscribe 
towards memorial scholarships for professors who have 
materially helped them. There ought to be a Silvanus 
Thompson memorial scholarship at Finsbury, an Ayrton 
Memorial at South Kensington, and so on. Scholarships 
can never be overdone ; and while wealth continues to be 
distributed as unequally as at present, they form practically 
the only means of helping forward the masses of the 
people, and bringing out the talent which is a heritage of 
both rich and poor. 





SUPPLY COMPANIES AND THE BILL. 


SHARE prices in the list of London Electricity Supply 
Companies. were unaffected by the introduction of the 
Government’s Electricity (Supply) Bill, 1919; but, on the 
second reading of the Bill, a nervous tendency developed 
which led to sales, and, therefore, to a general weakening of 
quotations. The full influence of the movement is worse 
than the prices reflect, because at times of late it has been 
none too easy to realise shares at any but the lowest-quoted 
levels. This proved the more disappointing to holders in 
that a hope was raised in some quarters as to a possible 
extension of the companies’ tenure of life, as one result of 
the Bill; and as, for twenty years past, the share market 
had been overcast by uncertainties as to how the purchase 
clause of the Electric Lighting Act, 1888, would be inter- 
preted in 1931, when the clause became operative, any- 
thing which promised relief in this direction must be 
obviously a “bull” point from the point of view of the 
investor, to whom uncertainty is anathema, and insecurity a 
bar. This point—i.e., the chance of the purchase clause 
being relegated to the limbo of a longer future—is not lost 
sight of, but other factors were regarded as so much more 
pressing, and depressing, that market firmness rapidly 
evaporated, being replaced by the weakness now obtaining. 
It is an uniucky coincidence that the new Loan campaign 
should have been simultaneous with the fears of the Govern- 
mental alteration of the Lighting Companies’ concessions. 
When investors are turning out their strong boxes to see 
whether there is anything they can realise in order to raise 
money for subscription to a National Loan, they are liable 
to throw out securities which do not happen to be popular 
at the moment, and over the prospect of which uncertainty 
hangs pendulous. 

In the early part of last week, certain of the undertakings 
issued a “memorandum for the consideration of share- 
holders in the London Electric Supply Companies.” 
Covering letters were sent in some cases. The Kensington 





and Knightsbridge letter may be quoted. ‘“ The directors,” 
it Says, “ have given careful consideration to the provisions 
of the Bill; many clauses, which they view with great 
concern, are detrimental to our general interests.” Share- 
holders are urged to request their “ Parliamentary repre- 
sentative to support such amendments as will protect the 
existing rights and legitimate interests of shareholders.” 
That memorandum attacks in no measured terms the 
leading provisions of the Bill. It has literally no good 
thing to say for it. The Bill, according to this 
memorandum, violates and disregards Parliamentary 
bargains made with the companies. It is unfair and 
inequitable. It provides for the shortening of the com- 
panies’ tenure as regards part of their undertakings, and 
for the piecemeal taking away of their properties. Instead 
of the “ fair market” value of the property at the time of 
purchase, as laid down in the Act of 1888, the companies 
under the 1919 Bill are to be paid the “standard price.” 
While depreciation is to be allowed in arriving at the 
standard price, no allowance is under any circumstances to 
be made for appreciation. 

These are the main lines of a memorandum which, to 
speak candidly, over-presented the companies’ case, and 
which, by its silence .as to any good points of the Govern-, 
ment Bill, proved disconcerting and disquieting to share- 
holders. Not all the latter perceived that the memorandum 
was so manifestly a piece of special pleading as to induce 
the impression that even its authors did not desire it to be 
taken too seriously. Possibly with the intention of pouring 
oil upon over-troubled waters, the directors of the County 
of London Electric Supply Co. issued, three days later, a 
circular-letter of milder tenor altogether. Assuming that 
shareholders will naturally wish to know the views of the 
board with regard to the Bill, the directors boldly declare 
that they welcome the main principle. In their opinion, 
however, the Bill.as drafted is cumbrous, unworkable, 
and likely to paralyse rather than stimulate the de- 
velopment of electricity supply. It is stigmatised as most 
unacceptable, in that its provisions ignore the Parliamentary 
bargains of 1888 and 1908, are not in the public interest, 
are inequitable, and so on. The County Co. prints, 
however, quotations from the Home Secretary’s speech in 
introducing the Bill on its second reading, when he assured 
the House that the Government, in endeavouring to 
provide cheap power, desired “no avoidable hardship to 
any of the pioneers to whom we are so indebted, doing what 
is fair, we hope, to all.” As to the standard price fixed by 


the Bill, “the intention,” said the Home Secretary, “ is 


that a fair price, having regard to all the circumstances, 
should be paid.” 

This is a recapitulation of the position, as it stands at 
the time of writing, of the events over the past six weeks. 
Stock Exchange interested circles look on with keen 
attention. Interchange of views brings out a fairly general 
conclusion that the Bill, with amendments, will be a useful 
one in the public interest, and that quite possibly share- 
holders are not likely to suffer much through its passing 
into law. 

—_q————_—_—~—_—~—_——————EE=E=_ 


THE paper read by Captain L. B. 
Turner before the Institution of Elec- 
trical Engineers, on Monday last, was 
noteworthy in several respects. It wag read at a season 
when the Institution, as a rule, is, to all outward appear- 
ance, on holiday—yet it attracted a full attendance, and 
elicited an interesting discussion ; it was the third of the 
series of papers on wireless telegraphy which has amply 
justified the policy of the President in inaugurating a 
Wireless Section of the I.E.E.; and it was in itself a 
model of what such a paper should be—concise, yet 
complete, lucid, restrained, and, what is only too rare in 
engineering proceedings, of high literary merit. The 
admirable and entirely successful demonstrations with which 


Thermionic 
Currents. 


it was accompanied were not overdone, and the reading, in 


abstract, was well done. 

The vacuum valve, or “triode,” is one of the most 
marvellous achievements of electrical science; it has 
rendered possible feats which could hardly have heen 
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conceived even five years ago. Originating in purely 
scientific research, it has been developed amazingly by 
technical research, and in itself constitutes a convincing 
proof of the necessity of carrying on both classes of investi- 
gation simultaneously and thoroughly. So striking and 
revolutionary are its capabilities, that it compels us to 
question whether the hackneyed saying that “ Electricity 
is still in its infancy,” is not, after all, fully justified ; for 
if, even at this stage of development, such fundamental 
departures from the commonplace can still be made, it may 
be, and probably is, the fact that even more unexpected and 
momentous discoveries remain to be effected. 

It is not many years since the invention of an ultra- 
sensitive detector for wireless waves, of a calling-up device 
for the same purpose, of a satisfactory distortionless tele- 
phone relay, of a high-pressure rectifier, of a device for 
intensifying telephone currents, of # generator of high- 
frequency oscillations, was eagerly desired; all these 
functions, and many more, are fulfilled by the triode in 
some form or other, with extraordinary efficiency. Captain 
Turner showed that his relay, operating with a power of 
one-hundredth of a microwatt, was 500,000 times as sensi- 
tive as the ordinary Post Office telegraph relay, and that the 
energy required to trip a P.O. standard polarised relay was 
one million times as great as for the valve relay. ; 

We cordially welcome this paper for a different reason 
altogether. Hitherto the British authorities have been 
exceedingly chary of permitting the publication of the 
details of the wireless apparatus developed during the war, 
and for such information we have had to go to American 
sources, upon which we have drawn freely. But the 
‘inevitable tendency of our British policy of secrecy and the 
American policy of publicity is to transfer much of the 
credit for the excellent progress achieved to our American 
friends, an obvious injustice to our own workers. That is 
not our fault—we must keep our readers informed as far as 
possible on all new developments. But we would vastly 
prefer to derive such information from home sources, and 
we trust that the policy of silence which, necessary during 


the war, has been maintained in peace time, is now to be 
abandoned. 





Ir is surprising what a lot of nonsense 

The is being talked about the shortage of 
oo houses for the working classes. People 
who complain of lack of enterprise on the 

part of local authorities and builders forget that owing to 
the exigencies of the war, Parliament was constrained to 
prevent works of constraction of any magnitude being 
commenced unless with the consent of the Ministry of 
Munitions. Nor was it a light thing to assume that it 
was unnecessary to obtain that consent. A recent case 
(which is reported in the Law Times Reports) affords 
a striking illustration. A contract to effect certain 
improvements. and repairs was entered into. No definite 
sum was mentioned, but it was expected that the work 
could be done for about £1,500. Subsequently the well- 
known order under D.0.R.A. came into operation, rendering 
it necessary for a licence to be obtained. A licence was 
granted to do the work at a total cost of £1,350 approxi- 
mately. Operations were begun. Wages rose, miaterials 
became more costly, and further work, including a new roof, 
was found necessary. This was carried out. In the result 
the total cost amounted to £2,671. The architect certified 
that the whole of this amount was due. The building 
owner paid £1,350, but refused to pay the balance, on the 
ground that the work in respect of which it was claimed 
was outside the licence granted by the Minister of 
Munitions, and was illegally performed. In the course of a 
long judgment, Mr. Justice McOardie found that the 
building owner was entitled to succeed in an action brought 
against him. He had his house improved at an agreed cost 
of £2,671, but was held liable for £1,350 only. Quoth 


the judge: “They (the builders) were knowingly taking 
part in an illegal transaction, and they cannot, I think, 
recover the sums claimed in this action.” § Here, then, is 
one reason why builders have been a little shy of under- 
taking any large operations during the last few years. 





THe need of a “Society for the 
advancement of all branches of engin- 
eering science in India” has long been 
felt; hitherto there has been no one 
organisation to which engineers of all branches could turn 
for the exchange of technical information and for social 
intercourse, though numerous engineering societies are aniply 
represented in that great Empire. The impossibility of 
maintaining a separate organisation for each Society is 
obvious when it is borne in mind that the members are 
dispersed over so enormous an area, and earlier attempts to do 
so have been, to a great extent, unfruitful. A satisfactory 
alternative has, however, been found in the incorporation of 
all engineers, irrespective of their specialist functions, in 
one all-embracing society. The subject was brought into 
prominence in December last by a preliminary general 
meeting in Bombay, but the matter had been simmering for 
several years; efforts had been made to induce the 
Home engineering institutions to take joint action, but, 
unfortunately, while they expressed sympathy with 
the proposals before them, they with one accord threw cold 
water on the idea of complete co-operation between the 
members of the three great Institutions iu India. Under the 
chairmanship of Sir Thomas Holland, and with the strong 
support of Mr. A. C. Coubrough, Major G. H. Willis, and 
Mr. J. W. Meares, the formation of the new society was 
resolved upon unanimously, and an organising committee was 
appointed. Rules were drafted, and a constitution was 
drawn up which provided for the formation of local associa- 
tions at suitable centres ; a high standard of qualifications 
will be maintained, and members of British and Allied 
engineering societies of approved standing will be admitted. 
The movement is warmly supported by the Indian 
Government, which, it is believed, will make membership 
of the Society a condition of appointment to posts under 
its control, and the membership of the Society is growing 
at a phenomenal rate. 

A guarantee fund of Rs. 30,000 was readily raised at the 
very commencement, and we understand that ten times that 
sum would at once be forthcoming if required ; the sub- 
scriptions are, for members, Rs. 15, and for associate 
members Rs. 12, per quarter. The Society aspires to 
obtaining a Royal Charter of Incorporation, with the aid of 
the Government of India, and will probably in no long 
time become a power in the land ; it will be able to afford 
most valuable assistance to the Government as an advisory 
body on questions relating to technical education, engineer- 
ing schemes, regulations, &c. 

One of the most prominent founders of the Society is 
Mr. E. M. Hughman, hon. secretary in India of the Insti- 
tution of Electrical Engineers; Mr. Hughman was 
appointed hon. organising secretary, and consequently the 
bulk of the work fell on his shoulders, until he recently 
came to England on leave. Major H. W. Brady is his 
successor, and, as one of the original members of the Man- 
chester Engineers’ Club, and its first hon. secretary, he is 
well versed in the factors of success. The new Society will 
deal with all matters pertaining to the advancement of 
engineering science and the promotion of the welfare of its 
members, and will take steps to standardise engineering 
materials on the one hand and engineers’ salaries on the 
other. It will undoubtedly be.of immense benefit to engi- 
neers in India, and its ultimate development can hardly be 
assigned limits. 


The Indian 
Society of 
Engineers. 
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ELECTRICITY!, SUPPLY AT SHANGHAI—EXTENSIONS. 





THE programme of generating plant extensions recommended 
in the report abstracted below, dated December 6th, by 
Mr. “T. H. U. Aldridge, engineer-in-chief and manager of 
the Shanghai Municipal Electricity Undertaking, and 
approved by the Electricity Committee, has been endorsed 
by che Council. 

In his report to the Committee presented last year, 
which led to the ordering of the 18,000-Kw. turbo-generator 
and other plant in the United States, Mr. Aldridge out- 
lined the general proposal indicating that the 18,000-Kw. 
machine would be erected in the original (1913) portion of 
the Riverside power house. The machine was to be placed 
in the position now occupied by the two A.E.G. 2,000-Kw. 
machines. At the time this report was made it was antici- 
pated that both the 10,000-Kw. Parsons and the 5,000-Kw. 
Fraser & Chalmers’ machines. would have been delivered, 
erected, and put into commission long enough before the 
arrival of the 18,000-Kw. machine to allow of the removal of 
the A.E.G. sets and their foundations, but the non-delivery 
of the Parsons set makes it inadvisable to scrap the A.E.G. 
machines for the present. The electrical generators of these 
two machines have broken down to such an extent that the 
repairs cannot be undertaken by the department. It is 
hoped that it will be possible for them to be reconstructed 
in Japan, and if completed during the next year it will be 
advisable to retain the machines as stand-by and for meet- 
ing peak loads, In these circumstances the proposals which 
the engineer now makes are as follows :—The reconstruc- 
tion of the generators of machines Nos. 1 and 2, and their 
retention for a few years gn their existing foundations in 
the 1913 section of the power house. The erection of the 
two 2,000-Kw, Willans turbines in a temporary building. 
The two 18,000-kw. machines to be installed in a new 
extension of the turbine room, which will form the nucleus 
of an entirely new addition to the power house. 

It may not he necessary to order the boilers at the same 
time, or; at least, not the whole of the boilers which will 
ultimately be required for the new boiler house, which must 
be desighed to contain boilers sufficient to provide a com- 
plete boiler house unit for 36,000 Kw. 

With the installation of the second 18,000-Kw. machine, 
the present limit of the site will be reached. The next 
step will be to remove all the A.E.G. turbine plant, 
amounting to 14,000 Kw., and in the space released to 
install another 18,000-Kw. unit, retaining the 1913 boiler 
plant for supplying it with steam. Then may come the 
time to erect a second power station on the recently acquired 
adjacent property, complete with turbine, boiler, trans- 
former, switchgear, and coal-handling plant. 

In the past it has been found that the demands have 
overtaken the various extension programmes, and the depart- 
mént has really.never caught up to the position of being 
able to operate with # safe margin. It will be seen from 
the foregoing that the ultimate demands for electricity 
supply in Shanghai and its neighbourhood cannot be fore- 
seen. The extensions outlined do not by any means cover 
the. ultimate ibilities of Shanghai’s electrical require- 
ments ; they should not be looked upon as approaching the 
ultimate capacity of the undertaking. 

Figures given in the report set out in detail the estimated 
increase of demand up to 1924, together with the suggested 
sizes of plant units to meet this :— 


Safe load in kw. 
Estimated with allow- 
Plant capacity demand ance of spare 

in kw. in kw. plant. 
TSty ... 38,000 29,¢00 27,000 
1920 ... 79,000 34,000 26,000 
1921 ... 65,000 39,000 $2,000 
1922 ... 83,000 45,000 60,000 
1923 ... 83,000 53,000 60,000 
1924"... 83,000 58,000 60,000 
or 103,000 


Summarised, the advantages of duplicating the General 
Electric machine are, in the order of importance, (1) valuable 
saving of timé in constricting the power-house extension 





“If. the load. increases more. than estimated it.may become 
necesgary'to have the first part of the second power-house- on the 
adjacent land completed, and have available additional generating 
plant in 1924. : 





and carrying out a complete extension scheme immediately, 


and (2) interchangeability .of parts, The advantage of 
(1) being able immediately to carry out the power-house 


extensions forms an argument in favour of placing the con-, 


tract as recommended, It. is reasonable to. assume. that 
if the G.E.C. plant is in commission at least. six months 
earlier than if the order is placed in London, there will 
also be a gain in operating conditions, because for eyery 
month this new machine is on load there should be a corres- 
ponding saving in the coal consumption beyond that obtainable 
with the plant recently installed under the 1916 extension 
scheme. Moreover, it will enable the department to 


-scrap the 14,000 kw. of A.E.G. plant in 1920 or. 1921, and 


give time to clear out. their foundations and prepare for 
the installation of another 18,000-Kw, set in the space so 
released in the 1918 part.of the Riverside power house. _ It 
will, furthermore, make it possible to. postpone the 
erection. of the second power house on the new. property 
until a later date, and generally would be more economically 
sound in the long run. 

Part III of the report details the generating plant, switch- 
gear, transformers, and cables which should be ordered to 
provide adequate means of meeting the demands for elec- 
tricity during the period 1919-21. 

From the annual report for 1918 on the working of the 
department, it appears that the past year was an anxious 
one, although the conditions were not so bad as in the. two 
previous years.. The worst corner has been. turned, and 
from now onwards the conditions under which the depart- 
ment has Taboured—due to shortage of plant—should be 
materially improved. The works cost per unit sold and 
accounted for has increased exactly one tael cent ; repairs 
and maintenance also show an upward tendency. Ooal_per 
unit has risen from 1°38 to 2°06 cents, due to. the price 
having increased 77°6 per cent., but, in face-of this, the 
actual coal used per unit sold has been reduced, and was, as 
a matter of fact, the lowest yet recorded by the combined 
stations. The installed plant capacity of the two stations at 
December 31st last was 31,600 kw. : Riverside, 26,000 Kw., 
and Fearon Road, 5,600 ky. To the first-named station 
will be added one 5,000-Kw. Fraser &+ Chalmers turbo- 
generator (erecting), one 10,000-Kw. Parsons, and two 
18,000-Kw. G.E.C. turbo-generators (building). 

The maximum load which occurred simultaneously at the 
two stations was 22,012, and the load delivered to feeders, 
21,122 kw. © But for the lighting restrictions the maximum 
load would have been about 500 kw. greater. The load- 
factor has risen to 46°77 per cent. It is the highest figure 
yet reached by this undertaking, and indicates the prepon- 
derance of power and traction supply. Total units 
generated at both stations amounted to 106,045,021, of 
which Riverside accounted for 100,298,500, and Fearon 
Road for -5,746;521. Total units sold .amounted . to 
86,275,659, an increase of: 9°91 per cent, over 19175 
private lighting, 14,444,261, minus 761,758; publics 
lighting, 1,141,973, plus 13,077 ;. heating and_cooki 
899,852, minus. 229,902; power, 66,024,895, plus 
8,842,555 ; traction, 3,764,678, minus 78,755. 

The falling-off in lighting is attributed to the dis- 
continuance of outside and advertising lighting (loss of 
900,000 units), restrictions on new consumers’ installations, 
and the economy exercised by consumers since the price was 
raised. The falling-off in units sold for heating and 
cooking was.due to restrictions on the installation of 
additional radiators, and to the increased price of ene 
for heating purposes, now 60 per cent. above the original 
rate. Little advance in this line was possible due to plant 
shortage, but given a sufficiently low rate per unit, thie 
success of the heating business is assured, and it. is looked 
upon as a valuable asset. Some success was obtained. i 
heating water by electric water heaters, and it is believed 
that this fedture will also figure prominently in the future, 

During the year-100 miles of overhead cable was erected ; 
1°98 miles of $4.7. underground mains; 2°05 miles of 
L.T.; and 1°45 wiles of underground public lighting cable 
was laid. -The efficiency of ‘distribution is.now 86°9 \pet 
cent. Considerable alterations and improvements... were 
made) in public lighting... Reliable data concerning. the 
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useful life of nitrogen-filled’ metal-filament lamps have © 


been obtained. The average life obtained from street 
lamps locally is 5,200 hours, i.e, about 15 months’ 
service. The net increase for the year in transformers was 
9, or 3,870-KW. capacity ; in sub-stations, 4 ; and in pole 
transformers, 2 ; the grand totals at the end of 1918 being : 
sub-stations, 66; pole transformer stations, 14; trans- 
formers, 114; capacity of transformers, 34,237 kw. . New 
motors connected during the year totailed (net) 253, or 
1,381 H.P., the grand total being 1,779, or 27,720 H.P. 
The most noteworthy feature of the year’s working was 
the manner in which the demand for motors was main- 
tained by the smaller consumers, in spite of the prevailing 
adverse conditions. This fact was responsible for the 
increase of 10 per cent. and 27 per cent. respectively in the 
number of motors connected and their total H.P., as compared 
with the preyious year’s results. 

The net profit on the year’s working, after providing 
taels 449,903 for depreciation and taels 390,535 for interest, 
was tdels 302,138, against an estimated taels 433,919. 
That the profit has not reached the anticipated amount is 
attributed to the falling-off of lighting units sold, which was 
due to the causes already explained in another part of the 
report. The estimates for 1949 indicate a profit of 
taels 332,123, after providing taels 516,000 for depreciation, 
and taels 536,401 for interest. In June, 1918, the sum of 
taels 364,000 was paid over to the Council’s general funds 
from the profit of 1917. 

The Enropean staff of the undertaking now numbers 79, 
and the Chinese 1,198. 








MOTOR-DRIVEN VENTILATING FANS: 
SOME CRITICISMS. 


By 8S. LEES. 


BREAKDOWN of electric motors due to failure of integral 
ventilating fans is a common source of trouble, especially 
with alternating-current ‘type machines. Defective de- 
sign is directly responsible in the majority of such cases 
of failure, while not a few can be attributed to faulty work- 
manship, and collapse of fans arising from lack of proper 
knowledge of the electro-mechanical conditions obtaining 
is of frequent occurrence. 

A fact which does not seem to be appreciated by a good 
many designers of electric machinery is that the mechanical 
movement of pir has now become a highly specialised branch 
of engineering. Fan design being a complicated scientific 
process involving an intimate and practical understanding 
of wind mathematics is, therefore, rather outside the scope 
of the average electrical engineer designer. 

Many so-called self-ventilating motors are provided with 
fans weakly esigned and fitted in such a manner as to be 
positively harmful, as for instance a certain make of A.c. 
motor having an impeller attached at each end of the rotor. 
\ veritable wind-jammer}; this particular form of fan actually 
produces air pocket, and, in addition to being a useless 
wccessory, it sooner or later becomes a source of danger to 
the working of the machine, owing to an unmechanical 
inethod of fixing the runner. An otherwise excellent type 
of 4.c. motor, the product of an eminent firm, is seriously 
tarred by a badly-designed fan: The form of impeller or 
runner in question is designed somewhat on the lines 
of a cased medinm-pressure fan, such as is used for boiler 
draught, forced ventilation, &c. The multi-blades are 
ittached to a shroud-ring of robust construction, but the 
back or carrying-plate—a mild steel stamping of the same 
thickness as the shroud-ring but thinner than the blades—is 
perforated, presumably for lightness, to a dangerous degree. 
The method of attaching the fan to the rotor casting is ex- 
tremely crude ; the back phate is pierced at four equi-distant 
points pitched very close to the shaft hole, and four corres- 
ponding studs screwed to the rotor casting carry the fan 
runner, Note that no hub, boss, or stay of any kind 
whatsoever is provided—an omission which not even a 
third-rate fan maker would be guilty of. The enormous 
centrifagal stresses set up in an already improper] 
oalanced runner quickly cause buckling of the ba 


plate, the stud holes become eccentric, and the studs 
get sheared until ultimately total collapse occurs unless 
preventive measures are adopted. An example of 
the form of fan under review is before the writer. 
Obviously caught just before collapsing, the stud holes are 
elongated to twice the original size, the studs being 
practically cut through. The runner could be withdrawn 
without removing the studs owing to the enlarged state of 
the holés in the back plate. Incidentally, the winding of the 
motor was badly damaged by the loose fan striking the 
stator end turns. 

An illustration in proof of the statement made at the 
beginning of this article is found in the case of a certain 
well-known make of machine. The fan consists of a solidly- 
built iron casting as in a 20-H.P. unit weighing some 10 |b. 
average—of the spoked-wheel pattern. Sheet steel vanes 
bent at right angles are attached by rivets to the rim of the 
wheel, noshroud-ring or stays being provided. - To properly 
balance a fan runner of this description is praetically 
impossible, and trouble inevitably ensués ; this may occur 
in one or both of two ways. The vanes sooner or later 
work loose due to the imperfect method of attachment to 
the rim of the runner. The effect of magnetic leakage 
produces distortion of the vanes which ultimately break, 
along the inside of the bend usually. Another similar type of 
machine by a different maker also comes in for very casual 
treatment in the matter of the fan fitmenf used: A 
number of angular pieces of sheet steel each held by one 
ridiculously smal] set screw are secured to convenient points 
at the ends of the rotor casting. Closely akin is yet another 
type of machine having only one fan vane at each end of its 
rotor. *Note the utter inconsistency in balancing 
mechanically a rotor so fitted, the whole calculation of 
which will, with almost a certainty, sooner or later be upset. 
That a machine bearing a name should be turned out with 
such miserable attachments as above described would seem 
to pass comprehension. Unfortunately, however, such is 
the fact. Motors fitted with this kind of apology for 
ventilating fans are being marketed at the present day. 
In a typical case of recent failure, a motor of the type 
referred to had nine out of the twelve vanes constituting 
its fan broken off. The detached pieces were scattered in 
all directions inside the machine, and one of the vanes had 
lodged between the frame and a live terminal, where it 
became wedged so firmly as to cause breakdown of insula- 
tion, resulting in serious damage to the stator winding. 

It does certainly seem hard to understand the reason 
why so many otherwise excellent patterns of A.c. 
motors should be marred and their future working 
jeopardised by incorporating in the design the now all- 
too-conventional angular paddles passing for ventilating 
fans. Invariably attached in a detestably casual manner 
to some more-or-less convenient point or other of the rotor or 
its shaft, the determining factor apparently seems to be 
how least the fitment will interfere with the more important 


_ features of the machine design. 


One might continue indefinitely describing the many 
different, and withal indifferent, fans used by motor makers 
of repute and others not quite so well known. Many 
cases could be cited of failures arising directly from 
bad design, not a few of which had broken down 
repeatedly, from the same cause on each occasion. An 
effort would appear to have been made by one or two 
manufacturers to copy the multi-vane runner of a 
certain well-known type of cased-fan. Usually, such 
chance copying results in failure to achieve satisfactory 
results, the reason being not far to seek ; and obviously 
there is another aspect of such practices which does not 
seem very commendable, to say the least of it. 

In passing, a point which rarely receives serious attention, 
especially by the user, is the amount of power required to 
propel the average integrally-fitted fan. The results of 
accurate tests almost invariably prove interesting, and 
sometimes the figures obtained are surprising, sufficiently 
so, indeed, to warrant the removal of the fan. 

The satisfactory ventilation of electrical machinery by 
means of fan draught is a big subject, and perhaps hardly 
properly within the scope of these notes ; by courtesy of the 
editors it may well, however, form the subject-matter for a 
future article, 
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THE ELECTRICITY SUPPLY BILL. 





(Continued from Vol. 84, page 751.) 


Tue PouitTicaL ASPECT. 


Now that the Bill is under actual debate, its political 
aspect is coming to the fore. Asa matter of fact, the Bill 
might be viewed as compounded of two almost independent 
elements—one the machinery by which the actual work of 
unification of supply will be carried out, the other a super- 
imposed administration which shall give it that particular 
political savour which will make it palatable to the 
nationalising section. As the Bill stands, it is frankly 
a nationalising scheme. Whether the Government 
in giving it this particular garb was merely following a 
policy of tactics, remains to be seen. Conceivably the 
Government may have decided to go the whole hog for a 
start, leaving the whittling down to be done during the 
progress of the Bill, and thus relieving the Government 
itself of any charge of not having gone far enough. Without 
going into questions of abstract economics, there is no doubt 
that we have reached a position where State control will 
come, whether any particular party likes it or not. The 
question is how to adjust the political part so as to give as 
free a hand as possible to the actual working of the scheme. 
The practical course would appear to be to make every con- 
cession in this direction which would not seriously hinder 
the working of the undertakings. After all, unification of 
supply and generation in bulk at a super-station is technical 
work carried out by a technical staff, and given the same 
engineers and commercial managers, they would run the 
station just as efficiently under one administration as 
another, provided, of course, that there was proper incentive 
to doing so. This should be taken as the starting point, 
and the administration adjusted accordingly. The present 
opposition to the District Electricity Boards is mainly 
grounded on the claim that as a directly managing body, 
they are too heterogeneously and clumsily constructed to 
afford any likelihood of success in actual working. The 
problem to be solved is how to adjust the political 
machinery so as to fulfil the popular demands, and leave 
the actual management as free as in an ordinary business 
concern. 


Issuing a memorandum closely paralleling that of the 
Provincial Electric Supply Committee, which was 
abstracted in our last issue, the directors of the City of 
London Electric Lighting Co., Ltd., state that they wel- 
come the main principle of the Bill, which is to establish a 
new body called the Electricity Commissioners for the pur- 
pose of promoting, regulating, and supervising the supply 
of electricity throughout the country. Provided that the 
Commisssoners selected are men of wide business experience 
and include some who have practical knowledge of elec- 
trical supply, this should greatly simplify and facilitate the 
development of electric supply generally. But, in the 
opinion of the directors, the Bill, as drafted, is cumbrous 
and unworkable, and likely to paralyse rather than stimu- 
late the development of electric supply. Also, the provisions 
contained in the Bill for the purchase of existing generating 
stations and transmission lines are most unavceptable, 
ignoring as they do the Parliamentary bargain contained 
in the Electric Lighting Acts of 1888 and 1908, on the 
faith of which the money at present invested in electricity 
supply has been subscribed. 

Shareholders are advised to inform their members of 
Parliament that, while they regard the appointment of elec- 
tricity Commissioners as a distinct advance towards the 
co-ordination of electric supply, they consider it most im- 
portant that such Commissioners be left free to make what- 
ever arrangements they may deem advisable for improving 
and developing electricity supply in different parts of the 
country; are of opinion that many of the provisions con- 
tained in the Bill, including the formation of District 
Boards, are unlikely to effect the purpose aimed at ; and 
protest in the strongest manner possible against the breach 
of the Parliamentary bargain under which their capital has 
been invested. 

At a meeting of the London Labour Party Executive 


the provisions of the Bill were regarded as very unsatis- 
fatory ; the executive demands that electricity supply shall 
be entirely owned and controlled by the public, and is 
pressing this view on the Parliamentary Labour Party. 

On ‘Thursday, last week, the money resolution on the 
Electricity Supply Bill was discussed in Committee of the 
House of Commons. The resolution authorised the 
Treasury to advance a sum not exceeding £20,000,000 in 
connection with the construction of interim works. 
Colonel Gretton moved an amendment to limit the amount 
to five millions, and Mr. G. Balfour proposed to reduce it 
further to one million. Mr. Joynson-Hicks asked for 
more detailed information as to the purpose of the expendi- 
ture, but Sir A. Williamson said that the electrica! under- 
takings contemplated would be of great magnitude, and 
would be under construction for some years. The precise 
amount of money required could not possibly be stated. 
He believed that a large scheme was under consideration, 
or had been commenced, in the North Midlands, with the 
sanction of the Ministry*of Munitions. The evidence 
given before the Committee of which he was chairman was 
in favour of financial assistance from the State until the 
national system was in working order. Mr. Neal supported 
the resolution, and Sir Hamar Greenwood, for the Home 
Office, said there was every reason to believe that the 
undertakings would be reproductive. The plans could not 
be restricted to one year, and the proposed reduction 
would kill the Bill. The amendment was rejected 
by 136 to 26. Mr. Joynson-Hicks then moved 
the reduction of the amount of stock on which the 
Treasury might guarantee the interest from 25 to five 
millions. Sir Fred. Banbury referred to the financial 
“mess” that the Government had made of its commercial 
undertakings hitherto. Sir H. Greenwood said that the 
Treasury guarantee was only required to enable loans to 
be raised at a low rate of interest, and Sir A. Williamson 
said the main purpose of the amount was to pay for existing 
power stations and lines when they were taken over. There 
would necessarily be a loss at first, on account of the pur- 
chase of obsolete plant, and the insufficiency of the demand 
to load up the new plant_in the early years. The amend- 
ment was rejected by 125 to 32, and the motion was 
agreed to. 

A special meeting of the Dublin Corporation passed a 
resolution expressing the belief that the Electri¢ity (Supply) 
Bill would not benefit Ireland, and urging that, as the 
Committee had not investigated Irish conditions, which 
differ very materially from British conditions, the clauses 
applying the Bill to Ireland be strack out. 

According to the 7imes, Mr. J. B. Braithwaite, chairman of the 
County of London Electric Supply Co., has resigned his position, 
and Sir Ernest Hiley has been elected to succeed him ; this change 
is the result of recent negotiations which have resulted in an 
influential and important group forming connections with the 
company «und its associated concerns. For some time past the 
company has been m: king preparations for taking a leading part 
in any movement that may develop towards improving the electricity 
supply of the metropulis, and the change in the chairmanship is 
regarded as indicating that the policy of expansion will now be 
carried out. 

(To be continued.) 








Belfast.—L.G.B. Inqurry.—The L.G.B. held an 
inquiry last week into the application of the Corporation to borrow 
£820,000 for electrical development, the proposed loan being a 
supplemental one to the loan of £310,750 already sanctioned. For 
the Corporation it was said that the loan was necessary as the 
demands of the shipyards, mills and distilleries, for electricity 
had exceeded anticipation. The city electrical engineer esti- 
mated the simultaneous demand in the winter months of 1922 
at 20,000 Kw. The capacity of the present plant was 17,850 kw., 
and totally inadequate. Mr. J. H. Rider, consultant te the 
Corporation, said that the sooner the Corporation extended the 
building the more profit it would make. The proposed expenditure 
was justified, and as compared with what schemes were costing in 
England and Wales, the amounts were small. Even if the ship- 
yard supplies were shut down altogether, the scheme would be 


profitable to the city. The Harbour Power Station would be the. 


best investment the city had gone in for for many years, 
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THE OSCILLATORY VALVE RELAY: A THERMIONIC TRIGGER DEVICE. 


By Captain L. B. TURNER,” M.A. 





(Abstract of paper read bsfore the InsTiTUTION OF ELECTRICAL ENGINEERS.) 


Tue function of a relay is usually that of an automatic 
switch, whereby the arrival of a relatively feeble signal is 
made to close or open the circuit of a local battery competent 
to perform tasks for which the power of the incoming signal 
is insufficient. There is a threshold strength of signal, below 
which no local effect is produced, and above which an effect 
is produced whose magnitude is independent of the strength 
of the controlling signal. 

Amplifiers, unlike relay3, have not until recently had a 
widespread use. Perhaps the Heurtley hot wire and the 
Brown microphonic contact instruments are the best known. 
But with the introduction a few years before the war of the 
three-electr thermionic tube (De Forest, Lieben-Reisz), 
and especially with the subsequent introduction of tubes 
depending on B wv electron discharge engees and various 
ingenious methods of using them (mainly evolved by the 
French), electric amplifiers or ‘‘triodes’’ have ‘suddenly 
assumed immense importance in wireless telegraphy and are 
destined in the near future. to find the most widespread 
application. 

Fig. 1 shows a.triode of a pattern produced by the French 
early in the war. Here F is the “‘ filament,’’ a tungsten wire 
brightly incandescent; G is the “ grid,”” an open helix of 
nickel wire concentric with the filament; and a is the 
‘‘anode,”’ an outer concentric cylinder of nickel. These are 
supported in a glass bulb exhausted to the best obtainable 
vacuum. Triodes of this pattern were designed to be fairly 
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Fic. 1.—A Common Patrern or TrIope. 


well suited to a great variety of uses; and the consumption 
of them by the French and British during the war must 
have run into a good many hundreds of thousands. 

If the anode is maintained at a fixed potential v above the 
negative end of the filament (as by short-circuiting the resist- 
ance R in fig. 2), and the potential vy of the grid is varied, 
the anode current i« is found to vary as shown by the curves 
in fig. 2, each of which refers to a different constant value of 
va Over the steep straight parts of the curves we have 
large changes of anode current in a high-voltage circuit pro- 
duced by small changes of potential of the grid. The relation 
is a linear one; increment of anode current equals a constant 
g times the increment of grid potential producing it. In- 
spection of the curves shows further that an increment 
anode poténtial also produces an approximately proportional 
increment of anode current, a t-mes the increment of anode 
potential. Now, in the circuits of fig. 2 a rise of anode cur- 
rent produces a fall of anode potential equal to the ohmic 
drop in the resistance R. As R is increa so as to become 
very large compared with the anode resistance 1/a, the ampli- 
fication ratio approximates to g/a. In the pattern of triode 
we are considering g = 0.3 milliampere per volt, and a = 0.04 
inilliampere per volt approximately, so that amplifications up 
to 8 may be obtained. 

Such a device has sometimes been designated a thermionic 
relay, but this is an undesirable use of the term relay, for 
there is a very clear distinction between its performance and 
that of a relay as already described. Here there is no thres- 
hold effect, the smallest incoming signal producing some 


change in the local circuit; and the local circuit effect is a 
magnified copy, more or less true to scale, of the imcoming 
signal. The distinction between relay and amplifier 1s & 
useful one, and should not be allowed to disappear. ; 

Various methods of grouping several triodes, each function- 
ing more or less in the manner described above, have 
evolved, and araplifiers suitable for frequencies ranging from 
units to millions of periods per second have been constructed. 
They stand out from the earlier amplifiers, in which the velo- 
cities of molar masses instead of electrons must be controlled 
by the signal, in the smallness of the input powers which 
can usefully be dealt with. ; 

The oscillatory yalve relay is a relay, not an amplifier; but 
it depends on a triode as the link between the “in” and the 
“out” circuits, and consequently shares with modern ampli- 
fiers something of their extraordinary sensitivity, robustness 
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and flexibility as to frequency of operative signal current. 
Under suitable conditions the system shown in fig. 3 becomes 
‘self-oscillatory, drawing the necessary energy from the 
battery Ba in the anode circuit. If g is less than a critical 
value, a small oscillation cannot be self-sustaining; if g ex- 
ceeds the critical value, any oscillation, however small, will 
increase in amplitude up to an equilibrium value at which 
the losses in the triode circuits are equal to the power supplied 
from the high-tension battery Ba. 

Fig. 4 is an extension of fig. 3 showing how such an 
arrangement may be utilised as a self-restoring relay adapted 
to be operated by signal currents of frequencies of the order 
of hundreds or thousands of periods per second. The grid 
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Fic. 3.—SELF-OSCILLATING TRIODE SYSTEM. 
Fic, 4.—Crrcuits oF VALVE RELAY FOR LOW-FREQUENCY 
SIGNALS. 


potential is finely adjustable on the potentiometer Pp; and 
when it is set a small amount, called the “ margin,’’ below 
the critical value, called the “* threshold,’’ any signal applied 
to the transformer T, T, producing in T, a momentary electro- 
motive force of the right sense and exceeding the margin in 
amplitude, sets the system into oscillation. The accompany- 
ing rise of current in the coils of the electro-mechanical relay 
E.M.R. (ordinary telegraph relay) pulls over the tongue 1, 
short-circuits the anode reaction coil, and thereby quenches 
the oscillation, which is thereupon only re-ignited on the 
arrival of another signal in the transformer primary T,. The 
opening of the contact between T and s may be used to con- 
trol any indicating or other relaying apparatus. 

In the form of valve relay sketched in fig. 4 we are not 
interested in the frequency of the oscillation; we are con- 
cerned merely to arrange that the incidence of oscillation 
shall be marked by a conveniently large rise of mean anode 
current. For several reasons, however, it is convenient to 
make the frequency high, or at least enormously greater than 
frequencies of the order of those of the signal currents. In 
the valve relay described in the next section the frequency is 
about 4 X 10° periods per second. 

Fig. 5 is traced from a photograph of a valve relay designed 
for signals of acoustic frequencies, containing its own grid 
and anode batteries and requiring externally only a 4-volt 
battery for the filament. It is provided with a small electric 
lamp as an indicator, together with a change-over switch 
allowing any external apparatus to be substituted for the 
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lamp. It was designéd to-replace the ordinary telephones 
used to read Morse aignals from a wireless-receiver, or over 
the wire of an ordinary buzzer field telegraph set. It may 
of course be used after an interposed amplifier, but without 
any amplifier it is sufficiently sensitive to respond to signals 
only strong enough for comfortable cuninatilel nauk, such as 
are said in Army notation to be of stremgth ‘* R7.”’ 

{A demonstration of the smallness of the energy required to 
trip the relay was provided by connecting an ordinary micro- 
phone, with transformer and 2-cell battery, as the source of 
signals. The microphone was provided with a small trumpet, 
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and the relay responded to a clap of the hands or a shout in 
any part of the lecture theatre.] The power of the steady 
incoming signal sufficing to operate this instrument is of the 
order of 10> watts. An ordinary Post Office telegraph relay, 
of the type which is embodied in this instrument and is con- 
trolled by the anode current of the oscillating valve, requires 
an operative power of at least 5 x 10~* watts for reliable 
working even at low speeds. The war has proved ‘the high- 
vacuum triode to be an instrument adapted for unskilled 
use in the field of battle. The only adjustment in this instru- 
ment is that of a potentiometer to regulate the potential of 
the grid toa tenth of a volt or so. 

This relay may be said to’ be of ‘aperiodic or non-tuned 
type in that the frequency of the signal current bears no 
relation to the frequency of the oscillation set up. Such a 
type is well adapted to acoustic frequencies, because it is 
feasible ‘to build for such frequencies quasi-aperiodic trans- 
formers capable of producing on the grid (whose impedance 
is sensibly infinite at such frequencies) a large rise of potential 
with an expenditure of »nly minute power. If the aperiodic 
jron-cored transformer is replaced by suitable tuned high- 
frequency circuits whose frequency is, however, still much 
below that of the oscillation generated in the relay, a relay 
of like sensitivity, but for high-frequency instead of acoustic- 
frequency signals, can be constructed. Such a relay for 
wireless signals is sketched in fig. 6. 

But where high-frequency currents such as those of wire- 
less. telegraphy are required to operate the relay, particularly 
if these are undamped or ‘‘ continuous wave,’’ an immense 
advantage accrues from tuning the oscillation-generating cir- 
cuits of the relay to the frequency of the operative signals. 
Sensitivity is greatly enhanced, and there is added the pos- 
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sibility of an exalted selectivity as between signals of unequal 
frequencies and between signals of the same frequency but 
unequal decrement. The A, circuit of fig. 6.is then conveni- 
ently omitted, the \, and A, circuits are coupled together, 
and \, is made equal to the wave length \, of the antenna 
and the incoming signal. To prevent the antenna being 
set into violent oscillation by the relay (as well as to obtain 
additional sensitivity), one or more amplifying triodes may 
be interposed between antenna and relay. 

It should be noticed that the high-frequency valve relay, 
unlike other wireless receivers, embodies neither heterodyne 
nor rectifier. 


A valve relay xeceiver designed for wave lengths of 1,500- 


8,000 metres, containing its own grid .and anode batteries, 
and comprising one igh dvoaoeeiey —_ triode, - is 
shown in fig. 7, which is traced from a photograph. 

This valve relay is, by movement of a switch, converted 
into an ordinary autoheterodyne receiver, and is used as such 
when tuning up to a continuous-wave signal, the final tuning 
being to the “silent space,”’ i.e., to zero beat frequency. 
On then switching over from “‘ phones’ to i = Of and 
adjusting the potentiometer to a potential.just below the 
threshold, we are. left with « circuit exactly tuned to the 
incoming signal and of nearly zero decrement. : 
crimination between continuous-wave and spark signals observ- 
able with this simple instrument is very striking. Thus a 
spark station of nearly the same wave-length as a desired 
C.W. station, and strong enough to jam the latter hope- 
lessly as an autoheterodyne receiver, can be made innocuous 
for reception on the valve. relay. : ; 

In the two forms of valve relay already described, the signal 
current was alternating or intermittent and produced 
requisite rise of grid potential by the simple mediation of 
some form of transformer. For the relaying of slowly chang- 
ing currents such as those from telegraph cables® the current 
and not its rate of change must be made to affect the relay. 
This is easily accomplished, with striking sensitivity, by 
placing an inductance of. suitably large time-constant in the 
circuit, accumulating energy therein as long as the conditions 
permit, and then causing the current to change rapidly, as 
by breaking the circuit of the inductance, thus producing 
momentarily .a large potential difference across the induct- 
ance. This momentary potential difference is applied directly, 
or through a step-up transformer, to the grid of the valve 
relay. Thus ip fig. 8 the incoming current from a cable 
charges condenser c. The switch tongue Pp of the automatic 
switch P Q R alternately dwells on contacts Q and r. Dur- 
ing the Q contact a current from the cable and condenser 
C grows in T,, storing enegry in the transformer. When 
P leaves Q this current rapidly falls to nothing, producing 
a change of grid potential. This trips the relay, which is 
subsequently quenched by contact between P and R or by 
other means. 

The sensitiveness to positive and negative currents may 
be made very unequal, and two such relays may be associated 
for double-current working. 

In a trial with a certain transformer 7, 7, (fig. 8), it was 
found possible to trip the relay reliably by breaking 4 micro- 
amperes in a primary of about 1 henry. The energy 4.7” 
available for tripping the relay was thus 8 x 10-" watt- 
seconds. Experiments on tripping a Post Office standard 
polarised relay in a similar manner show that for this ‘relay 
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Fic. 8.—Circuits or VALVe RELAY FOR QUASI-STEADY CURRENTS. 
Fig. 9.—INTERQUENCHING Circuits ror DousLE VALVE RELAYS. 


a corresponding energy of at least 5 x 10 —* watt-seconds 
(1 milliampere in over 100 henries) is necessary, i.e., over a 
million times as much as for the valve relay. 

The valve relay in this form must, it is thought, be adapt- 
able to submarine cable working; but this is not an easy 
problem and only preliminary trials have so far been made. 
__ When the relay has been tripped and the oscillation started, 
it has to’ be reset by quenching the oscillation and allowing 
the currents in the anode and grid circuits to die down to 
their non-oscillatory values (small and zero wag a ange Le 
This is, of course,.an asymptotic process never fully com- 
pleted; and if the rate of fall of current is still appreciable 
when the quenching contact is reopened, there is an extra 
potential on anode or grid or both tending to reignite the 
oscillation. The longer the duration of quenching contact, 
the smaller the reigniting potentials will be; but, whatever 
they are, they must be provided for by a margin sufficiently 
wide to make them insdeguate to trip the relay afresh. 

For high-speed work, the acoustic valve relay of fig. 5 is, 
as it stands, unsuitable. The tongue of the mechanical) relay 
moust quench at least several times during a Morse dot, and 
in this instrument its speed is insufficient for signalling at 
more than about 20 words per minute. The » eee) is 
due to the fact that during oscillation a considerable mean 
grid curre (about 0.2 milliampere) is built up in the 
secondary of the signal transformer which is of large induct- 
ance (some 50 henries). 4 using a triode with coarser grid 
and higher anode potential, this grid current can, however, 
be wholly suppressed. In the high-frequency form of relay 
grid current is harmless, since there is no large inductance 
in the grid circuit. . The anode current in the magnets of the 
mechanical relay is then the limiting factor. The wireless 
valve relay of fig. 7 is satisfactory up te 40 ar 0 words per 
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minute. For higher speeds it is preferable to provide for 
weaker oscillation and use an externally operated quenching 
switch, the mechanical relay being retained as an indicator 
only. ‘The mechanical relay has then to move over only once 
per Morse dot, instead of several times per dot. 

In the endeavour to reach really high speeds such as 
several hundred words per minute, the limit must ultimately 
be fixed by inability to quench fast enough. At 100 words 
per minute, with 5 quenches per Morse dot, the duration of 
quer contact must be less than 1/400 second. An in- 
genious arrangement for double-current (or two-signal wire- 
less) working, which avoids the necessity of quenching more 
than once pe Morse dot, has been devised by Major Fuller, 
R.E., and Lieut. Lemon, R.E., of the Signals Experimental 
Establishment. The principle is shown in fig. 9; M and s are 
the two valve relays, adapted to be tripped by the marking 
and spacing signals respectively. The tongues are shown 
in their positions of rest, the triodes not oscillating. At the 
beginning of a marking signal, the upper tongue moves to 
the left and stays there. At the beginning of the subsequent 
spacing signal, the lower tongue flicks over to the left, and 
quenches M, whose tongue thereupon falls back to the right; 
this quenches s, thus restoring its tongue to the right; and 
all is still until another marking signal arrives. 

It is not claimed that the new relay is a receiver of unique 
sensitivity. But it is believed that no other relay capable of 
being manipulated by operators not highly skilled, and able 
to withstand ordinary conditions such as draught and vibra- 
tion, can approach its performance. 

A wireless call device for the small islands and lighthouses 
lying a few miles off our coasts can be provided with the aid 
of the relay here described. 

The valve relay responds when the signal reaches, if only 
for a brief moment, a certain strength, adjustable by the 
turning of a potentiometer handle, and expressible with 
precision as the difference between two voltmeter readings 
of the gird potential. It constitutes, therefore, a simple and 
convenient instrument for measuring peak values of potential 
or current, of any frequency and wave-form; and, in one such 
particular application, may prove an aid to precise wireless 
experimentation as @ ready means of measuring signal 
strength. The instruments have been produced at the Signals 
Experimental Establishment, Woolwich. 





DISCUSSION. 

Mr. A. A. CaMPBELL-SwWINTON drew attention to the wonders 
which had been accomplished during the war; the triode was 
one of the most wonderful discoveries in physics, and derived 
its origin from a purely scientific research, with no utilitarian 
purpose. Sensitivity was not the most remarkable feature of 
the relay—the Heurtley and Orling relays were more sensi- 
tive; but any number of amplifier valves could be put in cas- 
cade, gach magnifying the effect. At the National Physical 
Laboratory he was told-that there was no difficulty in using 
six tubes in cascade, each magnifying 18 times, making a total 
amplification of 34 million times. Ordinary relays produced 
distortion, which was magnified by putting them in series; 
with the valve there was no distortion save that due to the 
transformers, Signals from a 100-Kw. station 200 miles 
away could be received with a coil of wire one yard in dia- 
meter, the actual powér received being of the order one 
twenty-millionth of a watt, and with this recording instru- 
ments could be operated. 

Mr. J. E. Taytor said that it would have been more appro- 
priate to compare the valve relay, not with a P.O. relay, but 
with a coherer. Used in the right way, with not more than 
0.5 volt across it, the coherer was much more reliable than 
many supposed, and might still be of use for some purposes. 
He inquired whether the valve relay was more immune from 
atmospherics than the coherer. 

Dr. E. W. Marcuant said that during the last few years he 
had had to <i the importance of technical research; 
the invention of the valve was certainly a wonderful scientific 
achievement, but it had required an immense amount of 
technical research by wery able men to develop it to its pre- 
sent state of efficiency. He gave a simple account of the 
physical phenomena “of thermionic currents, and asked 
whether Capt. Turner had ever tried using a leaky condenser 
conected between the grid and the negative terminal, with 
which the grid potential could be controlled quite easily. 

Professor Fortescur said that in the early days of reaction 
receivers the tendency to oscillate was troublesome, but Capt. 
Turner had shown how to utilise that tendency. He referred 
to the employment of the device as a detector for acoustic re- 
ception, and pointed out that the use of the relay involved 
the loss of the distinctiveness attached to the note of the 
sending station. The relay would have a useful application as 
@ calling-up device. In the past the designer of triodes had 
been concerned to control the slope of the characteristic; he 
would now have to control its curvature also. 

Mr. Bryyon agreed that the instrument acted like a coherer, 
but_much better; Capt. Turner also used a decohering device, 
but it was electrical not mechanical. He asked whether it 
was possible to listen-in whilst the relay was working; that 
was @ matter of vital importance for commercial work, in 
order that the operator might be able to keep the adjustments 
perfect. He agreed with Professor Fortescue as to the advan- 
tage of oral reception, the human ear having an inary 
selective power. The rate of quenching would be important, 


especially at high working speeds. The mechanical quench- 
ing mentioned by the author seemed to be better than the 
electrical method. 

Mr. WELLS said that no country in the world was so well 
provided with underground cable communication as this. The 
rirst cables were designed for telegraph work only ; later, tele- 
phony was also provided for. The problem of the future was 
to use all the wires indiscriminately for both purposes. He 
asked whether the relay could work at 200 words a minute. 

Mr. Harr said the subject was of great interest to wire tele- 
phone engineers. ‘he perfection of the triode had made 
possible the use of practical telephone repeaters, and had al- 
ready revolutionised practice in long-distance communication. 
‘They were now specitying for telephone trunk lines with one- 
tenth the weight of copper formerly used. Whereas the limit 
used to be the speaking, it was now the question of signalling 
for calling and clearing, and they had had to insert signal 
repeaters at intervals, which was very undesirable. ‘lhey 
were trying to use the triodes to relay the signalling currents. 
These relays would have to respond to signalling currents 
of the same order of magnitude as the speaking currents, but 
must not respond to currents of speech trequency. 

Mr. Nasu referred to the use of the device in the Navy to 
actuate calling signals for wireless telephony. The French 
valves at first used were not satisfactory, owing to the effect, 
of mechanical vibration on the grids, which were not sup 
ported rigidly enough. 

Major PRINCE pointed out that Capt. Turner had succeeded 
where many had just failed; a special feature of his device 
was the possibility of absolute tuning. 

Mr. B. S. GossLinG said the author had presented the valve 
maker with new problems, and they were designing for the 
curvature of the characteristic, which was thoroughly under- 
stood, being dependent upon natural constants. 

Mr. A. OC. Brown asked whether Captain Turner had tried 
using current from public mains for the filament, which 
would offer the advantage of dispensing with accumulators. 

Capt. J. Coxon, R.E., said that the triode relay was only 
one of the many developments that had taken place in the 
Signal Service; the greatest credit was due to the officers of 
that service, and to the wireless telegraph amateurs who had 
enlisted and had done very valuable work. He asked what 
was the relative value of the relay compared with the use of 
valves without relays. 

Briefly replying, Capt. TURNER said that the comparison be 
tween the triode relay and the coherer was very apposite; it 
was to all intents and purposes a coherer, but was more man- 
ageable. The coherer, however, was not operated by potential 
but required an appreciable amount of power; the grid of the 
relay could be regarded as taking no power.  Luastening-in 
was certainly necessary, and there was no difficulty in using 
a separate receiver, but the valve relay could not be used as 
an auditive receiver. He agreed that the loss of the distinc- 
tive note of the sending station was regrettable. Elecfrical 
quenching was much superior to mechanical ; the interquench- 
ing system relieved the relay of chattering, and only had to 
quench once per dot instead of, say, five times. The possi- 
bility of ‘‘dead-on"’ tuning was very important: it offered 
a great advantage in c.w. signalling as compared with the 
spark system. By setting the grid potential very near the 
threshold the decrement was reduced almost to zero, and the 
oscillating system became exceedingly sensitive for selection. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


CONVERSAZIONE AND DINNER. 


AFTER an interval of five years, the Institution of Electrical 
Engineers last week resumed the annual social functions 
which in pre-war days were so highly appreciated by the mem- 
bers and their friends. The conversazione was held at the 
Natural History Museum, South Kensington, on Wednesday, 
June 25th, the guests being received by Mr. C. H. Wording- 
ham, C.B.E., President I.E.E., and Mrs. Wordingham, sup- 
ported by the Council. The special purpose of the conversa- 
zione was ‘‘ To meet the members of the Institution who have 
served in H.M. Forces during the War,’’ many of whom 
were present in uniform. There was a very large attendance, 
numbering some 1,300 persons. Over 2,000 of the members 
have served in the war, of whom 160 gave their lites in the 
cause of liberty and civilisation. 

With his customary independence of precedent, the pre- 
sident introduced a happy innovation in the shape of a speech 
of welcome to the guests, which is reproduced below :— 

Ladies and gentlemen,—On this joyful occasion our do- 
minant feeling must be one of thanktulness; primarily to 
God for having brought this nation through this crisis in its 
history in triumph shared with its noble Allies, and for the 
peace which is the immediate consequence of that triumph. 
Thankfulness also for the Sokemten Baa in safety of those 
who are with us to-night, and whom we are assembled to 
welcome and to honour. Secondarily are our hearts thankful 
to those whom He has used as His instruments in the persons 
of those who have fought and many of whom have died to 
secure that triumph and peace. 
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It is no hypocrisy to say that we have not won this war in 
our own ‘strength. Although we were fully warned we were 
utterly unprepared. We had but a handful, as armies now go, 
of ‘trained men, a Navy which we’ are assured on the highest 
wuthority was ‘deficient in certain vital respects, we had prac- 
tically no hospital ships or ambulance trains, no adequate 
supply of suitable armament, and we were matched against 
a-nation which-had spent forty years in steady preparation, 
which had sucked ‘the brains of every other nation for ileas 
and’ inventions, which stopped‘ at -no ‘degradation in the 
practice of war,: using. the foulest methods of the vitriol 
thrower and murderer, and. yet we won.- We may say it 
was due to this man or to that, to. the sailor or the en- 
gineer, to our money, or to our cleverness, but if we are 
honest we shall say that we owe it to God's goodness and 
mercy. 

It is true that many of those who stayed at home have 
been just as indispensable as those who have fought, and 
they have done their utmost to contribute to the result of 
the nation’s effort, but after all nothing can come up to the 
services of those in the field. They have.worked as hard. as 
any for longer hours than most,*and: over and above all 
they have faced the foe at close quarters.. It was no ordinary 
foe, but a foe without a spark of honour, chivalry, or human 
feeling, a foe full of bluster when victorious with overwhelm- 
ing odds on his side and a craven. and ,snivelling coward 
when beaten. A foe with whom though he sign a treaty of 
peace we must ever be alert to watch lest at the last he 
sting us like an adder. 

We as engineers are specially proud of our men because 
while a large proportion entered the ranks, the greater num- 
ber subsequently earned commissions. We are proud of their 
merit, but especially proud because the facts show that an 
engineer’s training fits him for administrative work and the 
command of men. 

The Council considered many ways of welcoming back those 
whom we desired to honour, but we felt that nothing could 
be better than this conversazione, because .it gives. all mem- 
bers an opportunity of talking to one another personally. 1t 
is five years since the last conversazione; few of us have 
escaped bitter loss in that time, and the thoughts of many 
of us will be with those no longer with us. We shall not 
diminish the heartiness of our welcome to those among us 
to-night because we do not forget those who have not re- 
turned. Let those who are bereaved join heartily. with the 
others in welcoming home the men.who have been spared 
to those who love them. To one and all, whether they come 
from*land or sea or air, I extend the warmest, heartiest, and 
sincerest welcome from every member of this Institution. 

Amongst those present were: Sir Charles Bright, F.R.S.E., 
Lieut. Sir A. Whitten re K.B.E., Sir Thomas O. Cal- 
lender, J.P., Colonel Sir H. Holdich, Sir H. E. Haward, 
K.T., Rear-Admiral Giuse he de Lorenzo, Sir Henry Penson, 
Sir Francis T. Piggott, Sir R. Henry Rew, The Rt. Hon. Lord 
Shandon and Lady Shandon, Major-Gene ral Sir A.,W. Stuart, 
C.B., and Sir Harry Wilson. 

There were also present: Messrs. L. B. oes. F. W. 
Crawter, I. Devonshire, J. S. chfield, 5; Nielson, C. C. 
Paterson, O.B.E., W. R. Rawlings, C. P: LP Colonel H. 
C. Sparks, C.M.G., D.S.O., M.C., and Mr. W. B: Woodhouse, 
Members of Council; and Mr. P. F. Rowell, Secretary. 

The entertainment was exceptionally elaborate, the Western 
Gardens being thrown open on this occasion; the bands of 
the Royal Regiment of Artillery (conducted by Lieut. E. C. 
Stretton, M.V.O.), and H.M. Coldstream Guards (conducted 
by Major J. Mackenzie-Rogan, M.V.O., Mus. Doce.) per- 
formed programmes of music, and concert parties gave excel- 
lent entertainments in ‘the Central Hall and the gardens. 
Many members attended from the provinces, including a 
number who. were present at the I.M.E.A. Convention. The 
function was thoroughly enjoyed. 

The annual dinner was held at the Connaught Rooms, on 
Thursday, .June. 26th; Mr., C. H. Wordingham presided, and 
there were some 320 guests, including Mr. C. O. Mailloux, 
Past-President Am.I.E.E.; Sir G. H. Makins, G.C.M.G.; 
Rear-Admiral Giuseppe de Lorenzo, K.C.M.G.; Lieut.-Gen. 
Sir W. T. Furse, K.C.B., D.S.O.; Rear-Admiral F, L. Field, 
}.B.; Colonel Sir A. M. Ogilvie, K.B.E.; Sir Evan Jones, 
Bart.;' Col: Sir T. Holdich, K.C.M.G.; Sir Robert Hadfield, 
Bart., F.R.S.; Sir H. Rolleston, K.C.B.; Sir Frank Heath, 
K.C.B.; Sir H. P. Burt, K.C.I.E.; Brig.-Gen. 0. P. Martel, 
C.B.; Prof. C. H. Lees, F.R.S.; Dr. C. R. C. Lyster; Dr. E. 
Hopkinson, M.P.; Col. C. O. Armstrong; Dr: G..B. Batten; 
Mr. Stanley Machin; Mr. Roger T.: Smith; Mr. W. Noble, 
and many members of the Council of the Institution. 

After the loyal toasts, in the absence of Sir H. Greenwood, 
Mr. C..O., Mailloux proposed’ ‘* The Institution of ‘Electrical 
Engineers,’ to which,, he said, he had looked up with ad- 
miration from his eariry youth; himself one of the founders 
of the American Institute of Electrical Engineers, he highly 
prized his membership of the British Institution, which had 
brought him.into contact with some of the greatest men in 
science and engineering. He recalled the great tour of the 
‘Institution throughout Great Britain in 190i—a tout which, 
on account of its surpassing interest and faultless organisa- 
‘tion,,was a modelof-its kind. In the United States during 
ithe war a profound respect for ‘‘the great unboasting 
'British ” had grown*up;-Americans had. not: been so ‘cordially 

towards England uring the Boer War, .as she, then 
‘was not so friendly towards France as tow ards Germany, but 
2? 


“ 


while England: might make: mistakes, she always cuelivaied 


from them, and Americans admired the British for the wa way 
in which: they had ‘‘ made good.” They were a great people, 
who: triumphed: over all a otabies without talking about 
themselves, and he was glad to’be ‘privileged to express. the 
feelings’ of ’ gratitude of the Americans to them for the work 
they had>done in setting the world right. The Inéstitution 
had played a-great part in the: war; many of its members 
had‘laid down their lives in order that the world might live, 
and if: the war had done ‘nothing else, it had taught the 
Americans to respect and admire the British nation, and to 
claim brotherhood with it. They had eagerly looked forward 
to being allowed to come into the- war side by side’ with 
England. The American Institute and the British Institution 
had always worked well in parallel, and.the war had brought 
them into closer synchronism, without any cross currents— 
now they would work together better than ever. 

In reply, Mr. C. -H. Wordingham said it was peculiarly 
appropriate that the toast should haye been proposed by an 
American; the two peoples had fought shoulder to shoulder 
in the war, and were co-operating more closely than ever 
before in electrical work. The British Engineering Standards 
Association was helping ‘in the evolution of the American 
Standards Association, and he hoped that in all technical 
matters they would co-operate and exchange information with 
the Americans, and foster even more cordial relations than 
in the past. The Institution represented the whole of the 
British Falnciaiead profession and industry; the membership 
was close.upon 8,000,.and they had been working in close 
relationship with other associations, with the happiest results. 
A committee had been dealing with the vital question of the 
Electricity Supply Bill, and the Council would shortly send 
forward its considered opinion as representing all branches 
of industry. The Institution was preparing to help the Elec- 
tricity Commissioners by appointing a representative com- 
inittee to consider the whole question of overhead mains and 
electrical transmission ; a research committee had been study- 
ing underground c ables, and hoped to lay before the Electricity 
Commissioners a great deal of valuable information; a Com- 
mittee on Patents,, with Mr. Mordey as chairman, "had pro- 
duced:a' most valuable report, and had prepared a workable 
scheme for an Emprre patent. It was.understood that the 
Institution building would be restored to them very shortly, 
and they hoped to return to it in September. The electrical 
industry was unique in its variety and scope; no other-in- 
dustry could be compared with it. It was impossible to apply 
to such. an industry any cut-and-dried: scheme, and this. was 
particularly true~in respect of research. The hard and fast 
constitution of the Research Department was not applicable 
to the electrical industry, which well understood the value 
of research, and he hoped the authorities would give a sympa- 
thetic ear to its special needs, and would allow the electrical 
industry to conduct its researches and receive assistance on 
the lines put forward by -its -accredited representatives. 
Another point of, the first importance was that the industry 
was in a state of rapid flux, especially in the supply branch; 
conditions were constantly changing, and every encourage- 
ment should be given to individual enterprise and invention. 
Every Government contro! should be as light and ‘elastic as 
possible, and the wishes of the industry should be taken into 
consideration in every case\ by consulting the Institution. 
He proposed that the following message should be sent to 
the kindred institutio ns in the United States, France, Italy, 
and Japan: ‘* Fraternal greetings to their brother electrical 
engineers, allies;in war and . peace; from members of the 
British Institution. of Electrical. Engineers assembled at the 
first festival since the outbreak of war in 1914.” 

Mr. H. B... Woodhouse, Past-President, proposed, ‘‘ Our 
Guests,’’ and remarked upon the extraordinary. ramifications 
of the electrical industry, which was involved in. every branch 
of science and industry, peace and war. He referred to the 
distinguished guests present, from Italy and the United States, 
as well as our own representatives from the military services, 
and the recent shortening of the Atlantic crossing by British 
and. American airmen. of whom the former was a member 
of the Institution (Sir A. Whitten. Brown). 

In: reply, Rear-Admiral .F. L. Field, C.B., Director of Tor- 
podoes ‘and Mining,, drew a contrast .between’.the early 
days of his service .when electricity had no place on board 
ship, and the. present time, when a modern warship was a 
mass of electrical apparatus. The, difficulties of the naval 
electrical problems were enormous, and the whole equipment 
had to be built-up in. pre-war days.without knowing what 
the effect of an action at sea would be; those who had been 
associated with the work under their distinguished president 
in_solving these. problems must have had the greatest satis- 
faction in seeing the. electrical equipment: pass through .the 
test of battle: satisfactorily. On the outbreak of war many 
electrical engineers: offered their services,. and innumerable 
schemes were tried; they had rendered .enormous assistance 
to the Navy at sea and ashore. ‘The Navy ought to ‘have 
had. before the:war members of the electrical profession work- 


‘ing. in ,its experimental establishments on. mining, wireless 


telegraphy, -and. other branches of . the service; the» naval 


authorities had learnt: the lesson; .and in future they would - 
have such: assistance in time of peace 


Lieut..Gen.-.Sir W. T. .Furse. KCB. DS.0., -Master- 


‘General .of..the Ordnance, replying,’ to, the. toast. ‘said “that 


hefore. the .war.they had suffered: from .the evil of loving..to 


dwell in -watertight compartments;: the. war had taught. the 
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whole country what the profession of arms really meant. 
They had benefited enormously by the skill, energy, and 
enterprise of the electrical engineers, and they wanted that 
help to be continued. A very important committee was sit- 
ting with regard to the future of the Royal Engineers; a 
report would soun be issued, and would show that the liaison 
which the war had fostered between the Royal Engineers and 
civil engineers must be preserved. In spite of the League 
of Nations, they must be prepared for the next war, and 
the best preparation would be that electrical engineers should 
sit on'the military research committees, and that the civil 
research committees should not forget the applications of 
science to warfare. ; 

The company afterwards adjourned to the reception room, 
and passed- a pleasant hour in renewing old friendships and 
cementing new_ones. A programme of music was provided 
by the British Imperial Orchestra, and the entertainment 
was in every way successful. 





CORRESPONDENCE. § 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi - 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name andeddress in our possession. 








Tariffs on Imported Manufactured Goods. 


Mr. Belling’s insistence on the necéssity for protection for the 
electrical engineering industry led me to refer again to a book on 
Protection published in 1901 by an eminent pioneer electrical manu- 
facturer. He wrote :—‘I am a manufacturer. My case is that of 
every producer in this country. My capital and business are 
imperilled ; the living of the thousands of workmen I now employ 
is at stake, and if the safeguards for which I plead are denied me, 
I shall be compelled to céase to be a producer.” .... “I venture 
to make this prophecy, that by 1912 there will be no history of 
English Free Trade to record. There will be either xo Trade, or 
there will be Protection.” 

Need I inform Mr. Belling that the author of this statement, 
which is as clean-cut and emphatic as his own, was the head of a 
very large and successful electrical manufacturing firm, whose 
employés and capital have not only survived the perils of Free 
Trade, but have even increased many-fold since the prophecy was 
made. Of course this does not absolutely prove that Mr. Belling 
is wrong in his day, but it gives substantial grounds for hope that 
his fires will bring comfort to himself and others for much longer 
than he fears. . 

Great importance is attached to the advantage which an 
American manufacturer has in the large reserved liome market, 
but it is quite unfair to imply that every one of them is able to lay 
himself out, like Henry Ford, to cater for the majority of the 
100 millions of people. In every line of business there must be 
scores or hundreds of. firms competing for and dividing the trade 
so that the advantage of quantity manufacture will be in pro- 
portion to the output of individual firms, and not in proportion to 
the size of the country. I should like to ask Mr. Belling if he is 
prepared to state from actual knowledge that no manufacturer of 
electrical heating appliances. on his scale of output. can exist in 
the United States. Ifsmall firms can exist over'there, there is no 
reason for losing heart over here. 

The fact that America, Germany, and Japan have rapidly forged 
ahead behind tariff walls is given as the most convincing general 
proof of the advantages of Protection—a kind of summation of the 
petty pros ahd cons which must carry eonviction to the meanest 
intelligence. I grant that the fact is undeniable, but sulimit that 
the inference is wrong unless it can also be shown that all tariff- 
walled countries with manufacturing possibilities, such as France 
and Austria, have developed likewise. As this is manifestly not 
the case, there must be other factors of very great, or even greater, 
importance, and I suggest that one of them is the wider and 
deeper cultivation of scientific research and method. My suggestion 
is even supported by the highly-technical nature of most of the 
articles mentioned as typical of the high-grade products which we 
obtain from Germany and America. 

Mr. Belling is inaccurate in many of his statements, of which I 
have only space for one illustration. He states that articles 
imported from tariff-walled countries are inrariably ‘(the italics 
are mine) of the highly-skilled, high-wage paying class. Surely 
ooe of the planks of the Protectionist platform is the discourage- 
ment of the import of the products of sweated labour. 

The most interesting and striking of Mr. Bellinz's statements is 
as to the effect of tariffs on the type of the world’s work which 
ultimately falls to a country, and he suggests that we are on the 
way towards becoming a nation of unskilled manual workers, This is 
a very complex problem in economics, but Free Traders have good 
reason for general optimism in the utter failure of the forecasts of 
the prophets of decadence of /15 years ago, after a lapse of time 
which they themselves considered more than sufficient for an 
endurance test. We are still a manufacturing nation, but, 
unhappily, our future is threatened by graver perils than those of 
either Protection or Free Trade, 

/ F. Greenhalgh. 


Bolton, June 28th, 1919; 


LEGAL. 


WORKMEN'S COMPENSATION CASE. 


At Preston County Court, last week, Messrs. Dick, Kerr & Co. 
asked for the termination or diminution of the weekly payment of 
compensation in respect of an accident on August 20th, 1918, 
which led to the amputation of a portion of the second finger on 
the right hand of Sarah Ellen Miller through a shell falling on it. 
It was argued that respondent was now able to work, either at her 
old occupation or some other. 

JupGe SturGces estimated respondent's earning capacity at 
£1 a week, and reduced the weekly payment to 15s, 





BREACH OF ELECTRICITY REGULATIONS. 


At the Manchester Police Court, on June 25th. the Hill Crest Oil 
Co., Clayton, were summoned for a contravention of the electricity 
Regulations. 

Mr. W. H. SEAL, for the prosecution, said the case was founded 
on the Regulations as to adequate safeguards against persons sus- 
faining electric shocks. A boy named Robertson was using a 
portable electric lamp whilst fiue cleaning, when he touched the 
live wire of the lamp, and was practically electrocuted. 

Mr. BRANTHWAITE admitted that a technical offence had been 
committed. The lamp was installed for the purpose of inspecting 
the oil stills of the works. It was never contemplated by defen- 
dants that it would be used for any other purpose. 

A fine of £10 was imposed. 


MARCONI's WIRELESS TELEGRAPH Co. r. THE CROWN, 


Mr. Justice A. T. LAWRENCE or Monday, June 30th, sat again at 
the Royal Courts of Justice for the assessment of damages due to 
the Marconi Wireless Telegraph Co. in respect of a breach of con- 
tract, by which the Marconi Co. were to construct an Empire chain 
of wireless stations. 

The claim by the Marconi Co. is £7,181,774, based on a royalty 
of 10 per cent. on the gross receipts from the stations to which, 
they claimed, they were entitled under the contract for 28 years. 

Mr. Goprrey Isaacs. managing director of the Marconi Co, 
was further cross-examined by the Solicitor-General. The Solicitor- 
General put to the witness some tables of cable traffic from 1904 to 
1913, and suggested that in no case did they show a 10 per cent. 
increase. 

Mr. Isaacs disagreed. He said the 1910 return showed an in- 
crease of 10°2 per cent., the 1912 an increase of 11 9 per cent., and 
the 1913 an increase of 13°9 per cent. To go back to 1904 was, he 
thought, going back too far, as conditions had changed se much 
since then. Mr. Isaacs had previously instanced the Marconi wire- 
less service with Spain to show how wireless traffic increased. 

The SoLictToR-GENERAL asked whether this increase was not 
due to the strike of Spanish telegraphists ? 

Mr. Isaacs replied in the negative. He said the Spanish service 
was only begun in March. It showed an increase week by week, 
and the last week in April showed a traffic of 40,000 words, which 
was equivalent toan annual traffic of 2,000,000, The traffic fell off 
during the strike. 

The SouicrToR-GENERAL put questions to Mr. Isaacs about the 
stations which were provided for in the contract. 

It would, said W1TNEss, have been possible to communicate with 
Australia from Singapore. 

The SoLICcITOR-GENERAL: The Australians are not going to 
use Marconi, are they’—Mr. Isaacs: I don’t know on what 
authority you say that. 

They have refused, have they not’?—I am quite sure they 
have not. 

The SoLtc1TroR-GENERAL closely questioned Mr. Isaacs about the 
company’s unexpired patents, and 

Sir Epwarp CARSON mentioned that the company had given 
the Crown every possible information. “'They have,” he said, 
“even gone to the length of asking us for a list of our future 
inventions.” 

Mr. ISAACS said it was true the Federal Telegraph Co. established a 
wireless service between San Francisco and Honolulu in 1912. 
That was a distance of 2,100 miles. He believed it involved the 
use of the Marconi receiving patents. The American Navy Depart- 
ment had established wireless between Honolulu and the Philippines, 
a distance of 4,600 miles, and this involved, he believed, the use of 
some of the Marconi patents. The U.S. Navy authorities also had a 
station near Washington, where, he thought, the Poulsen system 
was in operation. He believed it communicated with Darien, in 
the Panama Isthmus, These stations, being strategic, did not 
compare with commercial stations. Witness said he had not heard 
of other stations which counsel suggested the U.S. Navy Depart- 
ment had erected on Guam Island, in Alaska, and other places. 
He understood that the French Government had erected Pouléén- 
system stations at the Eiffel Tower and at Nantes. 

At a later stage Mr. Isaacs declared that the Poulsen aro systém 
was a thing of the past. 

The hearing was adjourned. 
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‘ Electric Vehicle Construction in Sweden,—A new com- 
pany has lately been organised in Stockholm, with the title of the 
Svenska Elektrobil Aktiebola, to establish works for the con- 
struction of electric motor vehicles, 
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BUSINESS NOTES. 


Sale of Government Machine Tools.—An important 
sale by auction of engineers’ machine tools has been recently con- 
ducted by Messrs. Fuller, Horsey at the National Projectile 
Factory, Lancaster, involving the realisation of machinery to the 
value of about £150,000. The tools included lathes, drilling 
machines, shapers, slotters, and planers. This was the first sale 
held by the Government in which the principle was followed that 
every second-hand machine before being offered should be put in 
such a condition that a purehaser could immediately set it to work 
in profitable production. Buyers came from places as far apart as 
Greenock and Brighton, Yarmouth, and Plymouth. 


Industrial Relations.—A meeting of the General Council 
and members of the National Alliance of Employers and Employed 
will be held to-day (Friday) at the Caxton Hall, Westminster, 
when addresses will be given by the Right Hon. Arthur Henderson 
and other members of the National Industrial Council, and a dis- 
cussion will take place on the effect upon the work of the Alliance 
of the establishment of an Advisory Council of Employers and 
Employed as recommended by the Committee of the National 
Industrial Council. In the evening Lord and Lady Brassey are 
entertaining the members of the National Alliance to an evening 
party at 24, Park Lane, W. The National Alliance has now 
established 30 Joint Committees of Employers and Employed in 
various provincial centres. 


Prohibition of Imports of Electrical Machinery, &c.— 
The London Gazette of June 27th contains notice of a proclama- 
tion prohibiting the importion into the U.K. of the following 
articles except under licence by the Board of Trade :— 

Chemical goods of all description. 

Electrical goods and apparatus, including electrical plant and 
machinery of all kinds and insulating materials of all descriptions. 

Scientific, mathematical, and optical instruments. 

Tungsten powder and ferro tungsten. 


The Lead Market.—In their report, dated June 28th, 
Messrs. G. Uawson and Co. say that lead is being offered from 
Australia for forward shipment down to £22 5s., and this will no 
doubt continue ; the high price of silver must tend to increase the 
output of lead. “Germany, too, is offering lead in Holland and 
Scandinavia far below the parity of London prices, and at the 
present rate of exchange they are nominally making a large profit ; 
in fact, if exchange does not improve, they can sell to these 
countries quite below this market, and thus stop our export trade. 
If after Peace is signed they are allowed to sell here, we may still 
see a continued flat market. Consumption is not satisfactory, 
although electrical works are using a fair quantity of lead ; in 
other directions the demand continues very poor.” 

Messrs. James Forster & Co., reporting on the same date, say :— 


** Controlled "’ lead remains at £24, with special terms for large quantities. 

Apart from the fact that current prices are certainly below costs to most 
producers and that consumption is increasing steadily, there seems to us little 
to go for in buying forward. Stocks are too large to admit of rising values. 
Mr. Govett, at the yearly meeting of the Zinc Corporation, stated that the 
stock in Government hands and in Australia alone amounted to 330,000 tons—a 
truly gigantic quantity, and equal to 14 year’s pre-war consumption here. 
Without careful nursing, prices are bound to go lower, but the stocks are in 
strong hands. 


Trade Schemes for Chile——Det Norske Aktreselskab, for 
Elektrokemisk Industri and its associate the Norsk Industri- 
Hypotekbank, are about to establish a branch in Chile under the 
style of the Electro-Quimica Limitada, Compania Chileno-Noruega 
Industrial i Financiera. Its object is to employ hydraulic power 
for the development of Chilean industries, to exploit new patents, 
and to give financial support to industrial undertakings generally 
(factories, mines, railroads, telephones, &c.). The business will be 
organised in three sections—industrial, financial, and commercial, 
the last under the title of “ Transactor,’ having a separate exist- 
ence. The head office will be at Valparaiso, but branch offices will 
be opened in different parts of the Republic. Chilean capital will 
be invited to share in any new industries started. 


Associated Action by Driving Chain Makers.—During 
the war British driving chain manufacturers were enabled to meet 
the unprecedented demands of the Allied Governments by acting 
in co-operation. They have now formed a permanent association 
for fostering the use of chain gearing and reducing the cost by 
means of standardisation and the elimination of unnecessary sizes, 
thus securing increased output and more efficient research. From 
an advertisement relating to the matter, which appears on another 
page to-day, it will be seen that the firms acting in collaboration 
are the Alfred Appleby Chain Co., Ltd., Brampton Bros., the 
Coventry Chain Co., and Hans Renold, Ltd. 


Canadian Developments.—The British firm of Baldwin’s, 
Ltd., iron and steel makers, who are opening tinplate works in 
Canada, recently purchased British Forgings, the Canadian 
Imperial Munitions Plant at Toronto, which, according to the 
Swansea correspondent of the Daily Telegraph, possesses one of 
the finest ranges of electric furnaces in the world. 


Edison Electric Vehicle Works at Birmingham.—As 
mentioned in our “Contracts Closed” column to-day, a works for 
the construction of electric vehicles is being established in the 
Birmingham district by Messrs. Ep1ison ACCUMULATORS, LTD. 


\ 

Enfield-Ediswan Cable Works, Ltd.—The business and 
other assets of the Enfield Electric Cable Manufacturing Co., Ltd., 
have been acquired by a new company formed under the above 
title, with a capital of £200,000. The Enfield Electric Cable Co. 
a ~ purchaser of the goodwill, plant, &0., of Messrs, Connolly 

ros,, Ltd. , 





Catalogues and Lists—Tue British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., LrD., Trafford Park, 
Manchester.—_A number of new publications, illustrated and 
descriptive, have been issued as follows :—No. 86/8-3 dealing with 
oil-immersed motor control units for slip-ring type motors ; 
332/1-1, relating to consumers’ oil switch cubicle (type B); 
L344/2-3, showing D.c. ammeters and voltmeters, type R (moving 
coil). Two other leaflets give descriptive notes respecting round, 
sector and edgewise instruments shown on L344/2-3. 

Messrs. SIEMENS Bros. & Co., LTp., Palace Place Mansions, 
Kensington Court, London, W. 8.—Leaflet: describing their chain- 
type cable hooks, and giving prices and illustrations of same. 

Mr. KENNETH HoGGan, Stechford, Birmingham.— Priced leaflet 
containing specification particulars of the “Idobuff” polishing 
motor for D.c. 

Messrs. Woop & CAIRNs, LTD., 5 to 9, Meuse Lane, Edinburgh. 
—Abridged monthly trade list (16 pages), tabulating particulars 
of a wide range of electrical accessories. 

THE GENERAL Exectric Co., Ltp., Queen Victoria Street, 
London, E.C. 4.—Leafiet No. F 2224, giving brief illustrated par- 
ticulars of their “ Buoy” hand lamp. 

Messrs. PYRENE Co., LTD., 19-21, Great Queen Street, Kingsway, 
London, W.C. 2.—Illustrated circulars stating the special features 
of the Pyrene fire extinguisher, and setting forth its merits in 
dealing with electrical fires. A long list of electricity stations 
and other public and industrial users is given. ° 

THE BRITISH ELECTRICAL AND MANUFACTURING Co,, 2, St. 
Nicholas Buildings, Newcagtle-on-Tyne.—Pamphlets dealing fully 
with their “Solum” aluminium solder. A report on tension tests 
is given, also instructions for use. 

THe “ Easy-Frx” Fittines Co., 66, Victoria Street, London, 
8.W.1.—Leafiet and List A describing the “ Easy-Fix”™ conduit 
fittings, for the rapid fixing of switches, ceiling roses, &c., without 
screws. 


G.E.C. Launch Party.—The G.E.C. travellers’ launch 
party, consisting of a company of about 55, took place on June 
2ist. Mr. H. Hirst (chairman) and Mr. M. Railing (managing 
director) of the General Electric Co., Ltd., were present. Starting 
from Richmond on the Richmond Belle at. 10 o'clock, Staines was 
reached about 3.30. Lunch and tea were served on board. The 
musical programme was carried on all day, and everyone assiste { 
in making the trip a success. A good many interesting photo- 
graphs were taken. Richmond was reached at 9.30 p.m. The last 
similar outing was held on Saturday, July 28th, 1914. 


New French Companies.—Under the style of Le Fil 
Dynamo, there has been formed at Lyons a company with a 
capital of 500,000 fr., whose objects are the manufacture of electric 
conductors,.wire and cables, bare or insulated. 

Paul Forget et Cie. is the name of a company constituted at 
Paris for the supply of electric equipment for automobiles and other 
electric operations. 

With the title of S.I.D.E. (Société Instruments de Précision et 
Dynamophare Eyquem), a company has been established at Paris, 
with a capital of 2,300,000 fr. for the manufacture and sale of 
scientific instruments and apparatus, and electric, telegraphic and 
telephonic apparatus, &c. 

At Limoges Borde, Charbonniaud et Cie. has been constituted for 
the application and use of electricity in all its forms. 

The Compagnie Générale Electrique de Nancy has been 
authorised to increase its capital to 15,000,000 fr. by the issue of 
18,000 500-fr. shares. ' 


A Welding Inquiry.— Mr. C. A. SreLLNeEr, 936, Mission 
Street, San Francisco, Cal., U.S.A., desires manufacturers to send 
him literature regarding quasi-arc welding equipments and on the 
welding of ships and barges, as he is going to teach welding in a 
Chinese shipyard. 


Trade Announcements.—Messrs. Payne GaALLWwey, 
Brown & Co., engineers, have recently reopened business at 
49, Queen Victoria Street, London, E.C. The partners, both of 
whom have been demobilised, are J. Payne Gallwey, late Brevet 
Lieut.-Col., R.E., and Mr. @, L. Brown, A.M.I.E.E., Lieut,, R.E. 
Both have been ia with mechanical, electrical, and 
colliery work for many. years, The firm will act as manufacturers’ 
agents for colliery, factory; &c., engineering supplies, plant, &c., 
for home and export. The staff consists of disabled officers only. 

THE SouTH oF SCOTLAND ELECTRICAL AND MECHANICAL 
ENGINEERING Co., LTD., have commenced business at 18, Rae 
Street, Dumfries. 

Messrs. PooLEY & AUSTIN have removed to 34, Broadway, 
Westminster, 8.W. 1. Telephone number and telegraphic address 
unaltered. This change also refers to the London business of 
Mawdsley’s, Ltd.; F. & A. Parkinson, Ltd.: I. Frankenburg and 
Sons, Ltd. ; and Park Royal Engineering Works, Ltd. 

Messrs. F. HowARTH and W. HowartTH, who have recently 
been demobilised after service with H.M. Forces, are shortly 
recommencing business as electrical engineers at 18A, Market 
Street, Church. 

THe AcME ELECTRIC TRACTION Co. have removed their office 
from Finsbury Pavement to Acme Works, Seven Sisters Road, 
Tottenham, N. 15. 

Plant for Disposal.—The Disposal Board of the 
Ministry of Munitions invites offers for the hydraulic plant at 
Cleveland Steel Works, South Bank, Yorks. See our advertisement 
pages to-day. 

Catalogues Wanted.—Electrical catalogues are wanted 
by Mz. ©. E. CamBaGs, c/o Mr, J. E. , electrical engineer and 
contractor, Birhouse Lane, Crossland Moor, Huddersfield. 
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Liquidations.—Ricuarp Hornssy & Sons, Lrp.— 
Meeting called for July 28th, at 758, Queen Victoria Street, 
London,. E.C. 1, to hear an account of the winding-up -from the 
liquidators. 

GEORGE ScHvuLtz & Co., Ltp.—Mr. D. F. Basden, 33, St 
Swithin’s Lane, London, E.C., has been appointed liquidator in 
place of Mr. W. A. Scott, who has resigned. 


Plant for Sale.—Bexhi!l Corporation Electricity Depart- 
ment invites offers for two hand-fired water-tube boilers, with 
superheaters, ke, For particulars see our advertising pages to-day. 


Australian Industries.— A resolution in favour of taxing 
imports with a view to the development of Australian industries 
has been passed by the Inter-State Labour Conference.—Times. 


Glover’s Almanac.—Coming at this season; “ Glover’s 
Almanac” (Messrs. W, T. GLover & Oo., Lrp., Trafford Park) is 
always somewhat of a surprise—a welcome one. This is the 18th 
issue, a fact which indicates its sustained popularity; it is 
admirably produced, and undoubtedly represents a very con- 
siderable amount of thought and labour, the technical items being 
well-chosen and drawn from a wide range of sources, The 
Almanac will be found both useful and interesting. 


Piatinum Mining in the Urals.—According to a tele- 
gram from Omsk from the Minister of Commerce in Admiral 
Koltchak’s Government, improvements in platinum mining,in the 
Urals will result in a considerable increase in the output of this 
metal, which is likely ultimately to raise the rate of\ exchange of 
the rouble.— Times. 


The Late L.G.B.—On July Ist all the powers and duties 
of the Local Government Board passed to the Ministry of Health. 
the question of the transfer to other Government Departments of 
any existing powers or duties not relating to matters affecting or 
incidental to the health of the people being reserved for considera- 
tion and decision at an early date. 


Visit of Brazilian Delegates to Osram’ Lamp Werks.— 
On June 26th, as we briefly mentioned in our last issue, the 
Brazilian Commercial Delegates paid a visit to the Osram Lamp 
Works at Hammersmith, where they were received by the chair- 
man of the GENERAL Execrric Co., Lrp., Mr. Hugo Hirst. After 
the two kinds of manufactures at the works—/.e., lamps on the one 
hand and wireless valves on the other, had been explained, the 
delegates were shown over the works, and the party then pro- 
ceeded to Claridge’s Hotel, where Mr. Hirst entertained them at 
luncheon. In the course of his speech, Mr. Hirst said he thought 

a great privilege to be able to entertain the Brazilian delegates 
in the dual capacity of member of the Federation of British In- 
dustries and as chairman of the General Electric Co., Ltd. Although 
at the Osram Works they manufactured practically only a spe- 
ciality, the state of the works was a fair reflection of the state of 
the industry in this country. The stable side of the works— 
namely, the lamp-making—had remained stationary during the 
five years of the war; they had had neither labour, skill, nor 
building to expand to increase their output, or to make use of the 
suggestions and inventions of their expert staff. It was only now 
that they could make good, and building work was already pro- 
gressing. They had lost litt!e time since the Armistice, 
because they realised their task of catching up those for- 
tunate competitors in America and elsewhere who did not suffer 
through the war—indeed, who even improved their positions. On 
the other hand, on the wireless valve side they could show some- 
thing that owed its existence tothe war. With the assistance of 
the Government, they had concentrated their energies on developing 
wireless valves, which had been most instrumental in the winning 
of the war. They were absolutely leading in this new industry. 
With the assistance of these valves, communication amongst the 
Allies became possible where all other means failed. With the 
assistance of these valves, the submarine danger received its death- 
blow. With the assistance of these valves, aeroplanes and ships 
could be brought safely into their landing places in the midst of fogs 
and darkness. These valves would be of particular interest in a 
country like Brazil, which was about to improve its means of 
communication. 

He wished they had time to visit the other works of the General 
Electric Co., where they manufactured everything electrical. They 
had developed in such a manner that they were able to take on the 
biggest contracts in this or any country, and complete them with 
goods produced in theirown works. They were taking a prominent 
part in helping to attain British supremacy in the electrical field in 
the same manner as it was attained on the battlefield. He was 
not one of those who doubted that this country was capable of 
rising tothat position. He was not one of those who thought that 
the present unrest would lead to something more serious. He had 
never visited Brazil. It had been their privilege to fit up one of 
their principal mining companies (the St. John del Rey) with elec- 
trical plant for many years. They had supplied San Paolo Railway 
with a great deal of electrical material. But even had he known 
something of Brazil, after five years of war which isolated the 
different countries, and which imposed on every land the need of 
self-preservation and self-development, he was ‘sure Brazil had 
changed to such an extent that a fresh study would be necessary. 
He was aware of their success in establishing textile and leather 
industries, and of their boundless store of raw material, of iron ore, 
of timber, of coffee, cotton, eattle, and rare earths, and he was 
aware of the need. in Brazil of public utility concerns. This 
country had need of their raw materials, and was anxious to help 
them to develop them, It desired a share in the construction of 
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their public utility undertakings, and their building up of means ef 
communication, and in the supply of machinery for their industries. 
We should continue to be their best customer as in thé past. The 
war had impoverished all nations so that they were short of money ; 
what counted to-day was merchandise or raw material, not mOuéy. 
They would fare better by sending us their raw material “in 
exchange for products which we manufactured, than buying those 
products, nominally cheaper for money, which was fluctuating in 
value, from countries which had no need for raw materials. With 
this in view, both we and they must try to develop the closest 
business relations, and increase the exchange of commodities 
between the British Empire and the great Republic of Brazil. 

Dr. Souza Bandeira, replying, said that he was happy to have 
the opportunity of thanking the Genera! Electric Co., Ltd., on 
behalf of the Brazilian Delegates, for the kindness with which 
they had been received at the Osram Works, and he hoped the 
commercial interchange between Great Britain and Brazil would 
be largely improved as the result of that visit. The Delegation 
would propose the formation of an Anglo-Brazilian Chamber of 
Industry and Commerce. They were highly delighted with the 
visit they had paid to the works and hoped Brazil would afford 
opportunities for exporting British manufactures. Dr. Roberto 
Cochrane Simonsen said they were grateful for the warm welcome 
they had received, and for the opportunity that the Federation of 
British Industries had given them of visiting many of the leading 
works in Great Britain. London was the greatest port in the 
world, and the greatest market. Brazil was the richest country in 
the world for waterfalls. They had 50,000,000 H.P., and that 
should provide the General Electric Co., Ltd., with good oppor- 
tunities. He asked those present to drink to the future prosperity 
of the General Electric Co., Ltd. 

Major-General the Hon. Sir Newton J. Moore, K.C., M.G., M.P., 
who responded on behalf of the directors, voiced their appreciation 
of the sentiments expressed by their guests. It had been a great 
pleasure to the company to have the opportunity of enabling their 
distinguished guests to see something of British industry, especially 
as far as their company was concerned. Their ambition was to 
take the place of the Germans. He thought that under the 
capable direction of Mr. Hirst, whose qualifications for leadership 
of such an organisation were recognised by the business com- 
munity, not only in this country. but in all others, assisted by the 
loyal co-operation of his colleagues, the managers, and workmen, 
their aspirations might be realised. 


Book Notices.—Congratulations to the proprietors of 


Punch on the production of a most excellent “Summer Number ” 
(July 2nd, Is.). Its contents are topical and largely of a Peace 
Celebration nature. The high reputation of the paper is well 
maintained. 


The M. & C. “‘ Apprentices’ Magazine,” summer number, contains 
an interesting article on the redistribution of the mineral resources 
of Europe under the Peace Treaty, by Mr. Sam Mavor, Reminiscences 
by Mr. Harry Edmunds, and a variety of other items. A new 
feature is “ Coal-cutter Notes,” a subject of special interest nowadays. 


The Ministry of Commerce.—In the House of Commons 
on Monday, Mr. Bonar Law said it was the intention of the 
Government that the Board of Trade should be developed to per- 
form all the functions of s Ministry of Commerce. 


Strike.—According to the Evening News of Monday, 70 
women were among the 250 employés at Messrs. Falk, Stadelmann 
and Co.'s electrical works, Farringdon Road, E.C., who struck 
work on that day, demanding that every warehouseman should 
join the union. 








LIGHTING AND POWER NOTES. 


Arbroath.—Srreet Licutmxc.—The question of gas v. 
electricity for street lighting is being considered, and it is to be 
ascertained whether an arrangement can be come to with the 
E.L. and P. Co. for partial lighting of streets previously lit with 
electricity. 

Australia.—The decision of the Sydney City Council not 
to install a frequency changer, in connection with a supply of elec- 
tricity from the Railway Commissioners’ Power House at White 
Bay, was the subject of a deputation to the Council from the E.T.U., 
who feared-a loss of employment, as unless additional power was 
made available before the winter of 1920, all extensions would have 
to cease by August next, with the result that about 800 men 
employed by the electrical contractors would be thrown out of 
work, The Mayor stated that the Council had given careful con- 
sideration to the case, and did not think it was possible for the 
frequency changer to be instailed in the time mentioned by the 
deputation, also no definite agreement had been come to with the 
Railway Commissioners. The matter would be placed before the 
Lighting Committee for full consideration. He stated that the 
Council was shortly to consider a proposal to continue extensions 
in cases where energy would only be used between 8.30 a.m. and 
5 p.m.; these extensions were possible through supplies of copper 
wire now being available from the Metal Manufacturers’ Works at 
Port Kembla. The Council also was obtaining quotations for an 
8,000-Kw. turbo-generator, to be erected in time to cope with the 
winter load of 1920. Provided the plant could be erected by 
Messrs. Willans & Robinson in the time stipulated, an order would 
be placed with this firm. The Council in January last approved 
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of a recommendation to place the next order for a main generator 
with them, @wing to the cancellation of the 5,000-Kw. contract. 

The Melbourne City Council is contemplating the expenditure of 

/@pread over two years, on extensions of the electricity 

; £147,000 will be spent in 1920. The extensions 

imclude a sub-station, and the changing over from D.c. to 
three-phase. 

The Stephens Shire Council (Queensland) has made application 
for an Order in Council authorising the Shire Council to purchase 
electricity in bulk for power and lighting, and for a loan of 
#15,000 to finance the scheme.— Tenders. 


Aylesbury.— Works Suprty.—The T.C. has decided to 
supply energy to the ink works of Messrs. Hazell, Watson and 
Viney, at a flat rate of 1°85d. per unit, but the firm has been 
approached with a view to accepting alternating current at 1°75d. 
per unit, with a coal clause. 


Bacup.—Loan Appticarion.—The Electricity Com- 
mittee has decided to apply to the L.G.B. for sanction to the 
borrowing of £5,000 for the extension of mains and services. 


Ballymote (Co. Sligo)—Prorosep E.L. ScHemE.—A 
company is being formed for the introduction of public electric 
lighting. 

Bandon (Co. Cork).—Proposep E.L. Scueme.—The 
scheme proposed for the electric lighting of the town is now 
under the consideration of the Bandon Town Commissioners. 


Barnes (Surrey).—Contract Demanpd SysTEM.—The 
U.D.C. has decided not to replace the older type of prepayment 
met rs, owing to the cost of new ones, but to extend the contract 
demand system at present in use at workmen's dwellings, and the 
price of energy is to be increased to 3d. per week for 20 watts 
demanded, the first war-time advance. Charges made for laying 
services to premises within 20 yards of any distributing mains 
since April 17th, when borrowing was sanctioned by the L.G.B., 
are to be returned to the consumers. 


Bolton, —Repairs following upon the recent serious fire 
at the Spa Road generating station have now been effected. 


Bingley.— YrAR’s WorkinG.—The balance-sheet of the 
electricity department shows a loss on the past year’s working. 
The loss on revenue account was £876, the total loss, including 
interest and sinking fund payments, being £1,637. The chairman 
of the Committee said he estimated, through a revision of the 
agreement for power charges for the tramways of the Bradford 
Corporation, and the latest increase in lighting and power charges, 
aun increase of £600 in the revenue for next year. 


Burnley.—Loan Appiication.—The T.C. has decided 
to apply for sanction to borrow £2,500, for additional boiler 
plant, &c., at the Corporation electricity works, in order to meet 
the increasing demands. In addition, it is proposed to borrow 
#5,000 for purposes of cable extensions, which, it is estimated, will 
cover the next two years. 


Burton-on-Trent.— Year’s Worxkinc.—The annual 
report on the electricity undertaking for the year ended March 31st 
last shows that the surplus was the highest on record, amounting 
to £5,258, compared with £3,313 last year. Revenue amounted to 
£34,955; working expenses, £21,256; interest, repayment of 
loans, contribution to capital expenditure, &c., £8,441. The sur- 
plus is appropriated as follows :—Capital expenditure in lieu of 
horrowing, £2,062 ; relief of rates, £1,000 ; renewals fund, £2,196. 
Income shows an increase of £7,751 compared with the preceding 
year, extra income due to war charges being £10,094. Costs com- 
pared with 1915 have increased by £13,669. The cost per unit 
sold has increased by 0°197d. per unit, or 22 per cent., and as the 
costs now exceed Id. per unit, there will be no payment to em- 
ployés this year under the profit-sharing scheme. Total units sold 
amounted to 4,837,740, an increase of 10°06 per cent. The plant 
capacity is now 3,900 Kw., and the load factor 26°3 per cent. 


Cannock.—The Council has regained the power it 
formerly possessed in respect of electric lighting in the district. 
The seal of the Coyncil was affixed to the deed of transfer from the 
Shropshire, &c., power company to the Council of the undertaking 
under the Council’s Electric Lighting Order, 1901. The Council 
some years ago ceded its powers to the company, receiving a pay- 
ment of £500 as a recompense. 


Cavan.—Proposzep E.L. Scneme.—A public meeting 
decided to form a company for the electric lighting of the town, 
with a capital expenditure estimated at £6,000 and running 
expenses at £800 per annum. 


Coleraine.—Prorosep E.L. ScHeme.—At a special 
meeting of the Urban Council last week, the clerk submitted the 
report and estimate prepared by Mr. Thomas, A.M.LE.E., 
Londonderry, on the proposed electrical scheme for the town. 
The report gave the capital suma for three schemes :—Suction 
gas type of plant, £22,000; steam, £20,500; and water and 
suction gas, £24,500. As regards revenue, assumiug charges equal 
to present rates—8d. for shop lighting, 6d. for house lighting, and 
an average of 2d. for power—the annual revenue, assuming shop 
lighting equal to house lighting, would be £4,900. If they were 
able to secure the lighting and power for mills and factories, it 
would mean an additional outlay of £21,500, making the capital 
coat of the water and suction gas scheme, which he considered the 
best, £46,000. The matter was deferred till the members should 
have an opportunity of discussing the report. 


. 


Continental.—SwitzERLAND.—At the last convention of 
the Swiss Association of Water-Power Engineers, at Basle, plans 
were brought forward for installing new power stations on Swiss 
soil in the regions of the Rhine, Reuss, Limmat and Aare. The 
projects include no fewer than 24 power stations with an aggregate 
of 300,000 H.P., with possibilities for extension to 1 million H.P. 

Sparn.—A concession has recently been granted for the estab- 
lishment of plant to utilise the water power of the river Seguro, 
near Alcantarillo de Jover, to generate electricity for lighting and 
power purposes. 

FRANCE.—The Conseil Général of the Yonne Department has 
approved of the project for setting up three hydro-electric works 
on the River Cure, capable of supplying electricity to the who e of 
the Department and also to the neighbouring Departments. 

The Conseil Général of the Alpes. Maritimes is now engaged in 
studying the ways and means of speedily utilising, preferably 
on the spot, all the hydraulic power of the Department. /To this 
end, technical and financial schemes have been invited from all tle 
leading manufacturing industries, which are to be forwarded to a 
Commission sitting at Nice. 

SwWEDEN.—Among the new companies recently formed to 
establish central-electric lighting stations and distribution plants 
are the Aktiebolag Sarna Elektricitet, Sarna; the Aktiebolo:e, 
Sanderyds Elektriskaverk, Sanderyd ; the Ballingslovs Elektricitet 
Aktiebolag, Bahlingslov ; and the Halsinglands Elektriska Aktie- 
bolag, Hudiksvall. 

A company has lately been formed at Lit with the title of the 
Lits och Kyrkes Elektriska Aktiebolag, to undertake the dis- 
tribution of electrical energy for lighting and power purposes in 
the two towns. 


Croydon.—Prorosep Exrtensions.—The T.C. has 
instructed the borough electrical engineer to prepare plans for the 
reconstruction of the generating station. 

Loan Sanction.—The T.C. has received sanction to a loan of 
£9,500 for electricity mains, 

Duoblin—New Power Rartes.—The decision of the 
Corporation restricting the operation of the new electricity power 
rates to 12 months—to the end of the June quarter, 1920—was 
based on the following reasons :—“ That by the end of 12 months 
a more settled condition of working will enable the Council, in all 
probability, to make a reduction in the rates which are now 
necessary ; that the new Municipal Council which will be elected 
in January, will, before the end of June, 1920, have time to con- 
sider the position of the electricity undertaking ; and that by that 
time the Council will be in a position to judge how far the under- 
taking is likely to be affected by the proposal of Government 
control made in the Electricity Supply Bill.” 


Dundalk.—Prorosep Loan.—The U.D.C. has approved 
of an increase in the loan, for which the L.G.B. sanction is to be 
sought, from £2,000 to £3,000, the addition being required to 
meet extension of underground mains.. A sum of £500 will be 
needed for new service connections during the next three years. 


Edinborgh.—PortosEl.Lo.—At a meeting of the T.C. 
the amended scheme for the sea work at Portobello power station 
submitted by the Corporation Electric Lighting Committee, which 
recommended that a new contract with Messrs. Charles Brand and 
Son for the work be entered into, was criticised. It was pointed 
out that as late as March the estimate was £38,000, and now it 
had become £89,000. It was expiained that the Corporation had 
sent in a claim to the Government in regard to the increased cost 
now of this work, which could have been done but for the Govern- 
ment stopping it owing to the war. That claim had been 
recognised by the Board of Trade. 

Egham.—Marins Exrension.—The E.L. Co, has in- 
formed the U.D.C. that it is prepared to extend the mains to 
various parts of the parish, provided £1,450 is contributed towards 
the cost. The Council has asked the company for terms for public 
lighting where mains are laid. 

Ellésmere Port.—PrRov. OrpER.—Hooton and Ellesmere 
Port Electric Supply Co. has informed the U.D.C. that it is 
applying for a prov. order, and the Mersey Power Co. has 
applied to the B. of T. for permission to supply electricity to the 
works of the Ship Canal Portland Cement Co, The U.D.C. has 
decided to oppose the latter application. 


Faversham.—Price Revision.—Under powers con- 
tained in a B. of T. Order, the T.C. has decided to advance the 
price of energy for lighting from 7d. to 9d. per unit‘as from 
August Ist next. 


Fleetwood.—Price Reviston.—The U.D.C. has decided 
to increase the charges for electricity to 7d. per unit for the first 
500 per quarter for lighting purposes, 64d. per unit for the next 
500, and 6d. per unit afterwards ; for power purposes 3d. per unit 
for the first 500 units, and 24d. per unit afterwards. 

Halifax.—Year’s Workinc.—There is a profit of 


£9,609 on the working of the electricity undertaking for the year 
ending March 31st, compared with £12,283 for the previous year. 


Hebden Bridge—AvbpitionaL BuLK Suppiy.—The 
U.D.C. has decided to: ask the Halifax Corporation for a quotation 
for a bulk supply of electricity over that provided by the existi 
agreement, to be on the basis.of a flat rate rather than a niece 4 
demand. 

Price REvision.—The charges for electricity for power pur- 
poses are to be increased 10 per cent., and the scale of discounts 
applicable to power consumers is to stop at 60 per cent. instead of 
62} per cent., as at present. 
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Honiton.—Street Licutixc.—The T.C. has decided 
in -future ‘to light ‘the streets by electricity, on the ground~of 
economy. ‘ ‘ ? ; 


Highley. (Bridgnorth).--E-L. Schzme.—A meeting of 

ishioners has been held to consider the question of lighting 
the village by electricity, power for which would be obtained from 
the Borle Mill, $ mile distant. It was, estimated that the cost of 
the scheme would be £4,400, excluding the wiring of houses. The 
total expenditure would be £6,000, and it was estimated that there 
would.be an income of £1,040 and an expenditure of £600 per 
annum, including ‘interest on borrowed money. The matter is to 
be further discussed. ’ 


Houghton-le-Spring.—Price Revisioy.—The E.L. Co. 
announces that the price of energy for lighting.is to be increased 
by a further 30 per cent., and for heating by 10 per cent., from 
July 1st. .The U.D.C. has asked the company for an explanation 
of the increases.~ 


Hull.—Yerar’s Workinc.—The accounts of the Corpora- 
tion electricity undertaking for the year ended March 31st last 
show total income £144,369, an increase of £24,634; working 
expenses, £105,258 ; gross profit, £39,110. After meeting sinking 
fund and other charges, there is a deficit of £2,534. 


Irlam.—Proposep E.L. ScHEmE.—At a meeting of the 
D.C., last week, the question of electric lighting was referred to, 
and the clerk was instructed to write to the Partington Steel and 
Iron Co., Ltd., in regard to the tentative arrangements they were 
considering with the Council for the supply of electricity to the 
district in bulk, when the negotiations were suspended owing to 
the war. 


Leeds.— Year's Workine.—The annual report on the 
electricity undertaking for the year ended March 31st last, shows 
that: the total units sold (62,387,433) were 0°61 per cent. less than 
in the previous year, due to the falling-off of 382,218 units, or 5°34 
per cent, in the sale of energy to the tramway department. The 
number of consumers increased by 5°49 per cent. ; sales for power 
increased by 0°28 per cent. to 46,990,861 units, and total Kw. taken 
by motors ihereased by 8°14 per cent. to 51,799 Kw. The number 
of users of electric light increased by 5°38 per cent. to 12,136, but 
energy sold for street lighting was about one-fifth of the pre-war 
sale. The number of consumers of electricity for heating purposes 
grew by 12°25 per cent. to 1,685, but the increase in units sold was 
only 0°72 per cent., or 8,445 units. Under the heading of resi- 
dential bulk supplies the number of consumers has decreased by 43, 
and the units sold by 201,800, or 26°97 per cent. Income shows an 
increase of £55,580, or 20°4 per cent., and expenditure £58,383, or 
22°3 per cent. ; the profit as compared with the previous year is, 
therefore, reduced by £2,803. Out of the profit (£6,866) a sum of 
£6,217 has. been contributed to the cost of permanent works, 
leaving a surplus of £649, against £277 last year. Working ex- 
penses per unit sold were 0 72d. against 0°52d., and capital charges 
0'45d. against 0°42d. , 

The maximum load fell from 24,920 Kw. in 1917-}8 to 23,130 
KW. in 1918-19. No additional generating plant was installed 
during the year ; two more engines and alternators with a capacity 
of 1,400 Kw. each, erected in 1905, have been sold to make room 
for a 6,000-KW. turbo-alternator, placed on order, this being a 
duplication of the operation reported a year ago. The capacity of 
the station is thus momentarily reduced from 41,800 Kw. to 
39,000 Kw., with a further 12,000 Kw. on order in the form of two 
turbo-alternators of 6,000 Kw. each. Contracts have been let 
during the year for extensions of the boiler house and other build- 
ings, and for the erection of two additional boilers. A coal wharf 
and land adjoming the generating station, comprising an area 
of 1,730 sq. yards, have been purchased during the year at an 
inclusive cost of £5,566. 


Leigh.—CoLLiery EL&cTriFicaTion.—Important elec- 
trical developments, which were greatly retarded during the war. 
have been completed at Messrs. J. Speakman & Sons’ Woodend 
Collieries, Bedford, Leigh. 


London.— HampsteapD.—Yerar’s Work1nc.—The report 
of the year’s working to March 31st of the electric lighting under- 
taking shows net income £76,199; expenditure, £60,030 ; gross 
profit, £16,169.~ Interest and repayment charges totalled £29,313, 
special expenditure £4,202, leaving a deficit on the year's working 
of £20,345 as compared with £6,398 the previous year. 


STEPNEY.—LINKING Up.—The Council has been notified that 
the B. of T. has approved of the draft of the new linking-up agree- 
ments with Poplar and Shoreditch B.C.'s. 


MARYLEBONE.—YEAR’S WORKING.—The accounts of the working 
of the electricity department.to March 31st last show total income 
£254,156 ; total expenditure, £134,706; gross profit, £110,449 ; 
after making provision for interest, repayment, and other charges, 
amounting to £111,452, there is a loss on the year's working of 
only £1,003, although ‘the output has decreased by 2,142,135 units. 
—_ total units sold being 16,245,133 against 18,387,268 for 

917-18. 


Mansfield.— Extensions, or Suppty.—The T.C. has 
decided to apply tothe B. of T. for an order extending the area of 
supply, to Sutton-in-Ashfield, Kirkby-in-Ashfield, and Huthwaite. 
The Sutton U.D.C. has appointed a deputation to wait on the 
Corporation with reference to the matter. 


 L.@:B. Inquiry.—A L.G:B. inquiry was held on-Jupe »18th 
relative to the application of thie 1.0. for a loan of £32,000. for 
additional plant and buildings in view of the extended area of 
supply and the tramways. There was no opposition. ‘ 


Navan.—Fire.—By the destruction by fire of Messrs. 
Spicers’ flour mill, Navan, Co. Meath, entailing a loss of some 
£20,000, the town has lost its electricity supply, which came from 
the mill. 


Newry.—E.L. Soheme.—Mr. A. E. Porter, consulting 
engineer, Dublin, reported to the U.D.C. that in his opinion the use 
of water-power for the proposed electrical scheme was not 
practicable, and that a scheme worked ‘in connection with the 
gas department would be more economical. His estimate of 
capital cost was £15,026. 


Pembroke (Co.: Dublin).—Pvustic Licurinc.—The 
U.D.C. received a report that the Alliance and Dublin Consumers’ 
Gas Co. was willing to sell the existing lamps for £1,080, which 
would facilitate their conversion to electric lamps. It was said 
the cost of lighting the district by electricity would be about 
£2,500, but the change would mean an annual saving of £900. 


Peterborough.—Year’s Workine.—On the electricity 
undertaking during the year ended March 31st last there was a 
surplus on the working account of £3,515, but, taking capital and 
special charges into consideration, there was a deficit of £1,440. 
In the previous year the corresponding deficit was £560. 

Price INcREasE.—It has been decided to increase the charge 
for energy for lighting from 6°3d. per unit to 7d. (64d. over 500 
units per quarter); to add 40 per cent. for power, making the 
charge from 1°35d, to 2°7d. per unit, according to quantity used, 
and to increase all special rates. 


Salford.—Price Revision.—The Electricity Committee 
recommends the Council to increase as from September 30th the 
price of electricity as follows:—From 30 to 50 per cent. for 
lighting and from 50 to 75 per cent. for power and heating, 
including bulk supplies. 


Sale.—L.G.B. Ixqurry.—A L.G.B. inquiry was held 
recently into the application by the U.D.C. for sanction to borrow 
£8,000 for extending the plant at the electricity undertaking. 


Sandgate.—E.L. CuarGes.—The U.D.C. has decided to 
pay:the extra charge of 15 per cent. for current asked for by the 
Folkestone E.L. Co. 


Shipley.— Paice Reviston.—The U.D.C. has advanced 
the charge for electricity for lighting to Sd, per unit; for small 
power users, for heating, cooking, &c., a flat rate of 3d, per unit ; 
for large power users increases on a proportionate scale. The new 
rates apply from July Ist. 


Skibbereen (Co. Cork).—PrRoposep E.L. Scheme.—A 
special meeting of the shareholders of the Gas Co. was recently 
held to consider the advisability of extending the company’s opera- 
tions to include the supply of electricity for the public lighting of the 
town. It was stated that the company was compelled to take this 
course by reason of the fact that the normal consumption of yas 
had exceeded the output capacity of the plant. To meet the 
demand a large capital outlay would have to be incurred in in 
cressing plant and storage capacity. It had, therefore, been decided 
that the correct procedure to adopt would be to continue to supply 
gas for power and domestic purposes with the existing plant, aud 
to install electrical plant for lighting, which wou'd relieve the 
company of dependence on sea-borne coal from Great Britain 
Resolutions were adopted empowering the company to proceed on 
the lines indicated. 


Stirling.—Proposrpy Loan.—The T.C. is to ask the 
Secretary for Scotland for authority to borrow £6,500 in respect of 
the installation of condensing plant and the extension of the mains 
in connection with the housing scheme, 


Stoke-on-Trent.—L.G.B. Iyxqurry.—The L.G.B. has 
held an inquiry into the application for sanction to the borrowing 
of £4,500 for a low-tension feeder to the California Works of 
Kerr, Stuart & Co. ; and for sums aggregating £13,440 in respect of 
extensions of service mains, Xc. 

Year's WorkinG.—The total income of the electricity depart- 
ment for the past year amounted to £81,650, and the expenditure 
to £60,750. After allowing for interest, loan’ repayment, and 
sinking fund charges, there is a net loss on the year’s working of 
£3,649. 


Todmorden.— Prick Revision.—Owing to the increased 
cost of production, the Corporation has advanced electricity charges 


‘about 70 per cent. 


LoaN APPLICATION.—The T.C. has decided to apply to the 
L.G.B. for sanction to borrow £7,500 for electricity purposes. 


Trowbridge.—The U.D.C. has refused permission for the 
E.L. Co. to use overhead lines-in Union ‘Street for the transmis:ion 
of energy, and adheres to its resolution for underground 
cables. 


Walkden.—In connection with the big extensions which 
Messrs. Burgess, Ledward & Co. are carrying out at Wardley Mills, 
Walkden, it is stated that powerful electrical installations are to be 
put down. 
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West Hartlepool.—L.G.B. Inquiry.—Colonel T. C. 
Ekin has held an inquiry respecting the application made to the 
L.G.B. by the Corporation for sanction to borrow £34,400 for the 
municipal electricity works. The town clerk explained that £23,580 
was required in connection with the linking-up agreement between 
the Corporation and the Cleveland and Durham County E.P. Co., 
by which an additional supply of energy would be obtained from the 
company, whilst the Corporation would supply to the company 
energy generated by waste heat from the Seaton Carew blast 
furnaces at periods of low demand. A proportion of the money is 
required for distribution cables, the present ones being overloaded. 


Weymouth.—Price Rxvision.—The T.C. has adopted 
the following revised charges from July lst :—Lighting, 8d. per 
unit, with discounts as under: 5,000 units per quarter, 40 per 
cent.; 3,000, 25 per cent.; 2,000, 15 per cent.; 1,500, 12} per 
cent. ; 1,000, 10 per cent. ; 750, 74 per cent. ; 500, 5 per cent. ; 250, 
25 per cent. ; below 250, net. Power, 24d. per unit, with discounts : 
10,000 units per quarter, 10 per cent. ; 5,000, 5 per cent. ; below 
5,000, net. Fixed-price light. consumers, increase of 10 per cent. ; 
contract-rate consumers, increase 10 per cent., plus ;2$d. per unit 
net. a 

ine 


—<= 
TRAMWAY AND RAILWAY NOTES. 


Blackpool.—The receipts on the Corporation tramways 
since April Ist, show an increase of £3,200 on last year, the 
average receipts per car-mile being 2s. 23d. A 50 per cent. increase 
on the circular tour fares resulted in the, remarkable average of 
4s. 33d. per mile on this section. 


Bradford.— YeAr’s Workine.—The total revenue during 
the past year of the Corporation tramways was increased to the 
extent of £93,000, but working expenses have expanded, falling 
short of the increase in revenue by only £33,000. Net profits 
show the record figure of £60,819, compared with £31,372 during 
the preceding year. . 


Brighouse.—Lixx1xe Up.—There is every possibility of 
the Huddersfield Corporation tramway system being extended to 
Brighouse before very long, and Huddersfield, Brighouse, Halifax, 
Bradford, and Leeds will then be linked up. The Mayor of 
Brighouse last week reported to the T.C. that it was likely that’the 
Huddersfield cars would come to Rastrick at an early date, but on 
account of the extraordinary expenses attached to the project, the 
Huddersfield Corporation was, naturally, desirous of effecting 
every possible economy. The Mayor said Huddersfield was anxious 
to introduce a Bill into Parliament at the earliest possible date, 
and he hoped cars would be at Rastrick before 12 months 
were out. 


Continental.—ITaLy.—The electrification of the Turin- 
Cirié-Valli di Lanzo Railway has been taken in hand, the Italian 
Brown-Boveri Co., of Milan, being the contractors. The delay has 
been owing to indecision with regard to the system to be chosen, 
and it has now been decided to use D.C. at 4,000 volts. 

The Italian Budget estimates for 119-20 include a sum of 
17,000,000 lire for new electric tramways. 

The Societd Anonima ,Trazione Elettrica Lombardo has been 
launched, with a capital of 2,000,000 lire, for the construction, work- 
ing, and acquisition of steam and electric tramways and railways. 

The various communes interested have decided to apply for 
Government authority to lengthen the electric tramway from 
Perosa to Fenestrelle, after having come to the conclusion to con- 
tribute 300,000 lire towards the outlay for construction. 

The construction of a funicular electric railway from Castella- 
mare di Stabia to Quisiana 1s among the projects contemplated in 
the near future by the municipality of the former town. 

FRANCE.—An important electric railway undertaking is about 
to be taken in hand in the Ardeche region—namely, the Le Puy to 
Lalevade d’Ardeche line, mooted some time since. A new track is 
being surveyed, with steeper gradients, in view of the use of electric 

wer. 
ae funicular railway is under consideration to join the Vals-les- 
Bains (Ardeche) station to the Sainte Marguerite plateau, the line 
to be electrically worked. It will prove a great addition-to the 
attractions of this tourist resort. 

A new electric tramway line in Upper Savoy is talked of to link 
Annecy-Thornes, Entremont, Petit Bornand, and Bonneville, with 
a branch to the existing Annemasse line. Local communes will 
subscribe a subsidy of 300,000 fr. 

A survey, with a view to the complete electrification of the tram- 
ways of the Department de la Correze, has been ordered. 


Glasgow.—SEmI-J UBILEE CELEBRATION.— Arrangements 
are being made for celebrating the semi-jubilee of the T.C. tram- 
way department. It has been decided that each employé, including 
workers of the salaried staffs, be paid an extra day’s wages, and 
that an inspection by the T.C. and former members of the Com- 
mittee be made of the works of the department at Coplawhill, 
followed by a luncheon, 


Hyde.—Yerar’s WorkiNG.—It was stated at a meeting 
of the Stalybridge, Hyde, Mossley, and Dukinfield Joint Electricity 
and Tramways Board that the tramway revenue was the highest 
on record, showing an increase of £9,000. Practically the whole 
amount paid by the four Corporations in precepts had been passed 
to the renewal fund, The arbitration regarding the purchase of 








the Hyde tramways was fixed for October. The receipts of the 
electricity department showed an increase of £16,000 over last 
year, and the profits were £3,000 more. 


Lancaster.—Fare [nckEssE.—Owing to the increased 


wages of the tramway employés, it has been decided to advance 
the fares 50 per cent. 


London.—L.C.C.—The annua! accounts of the working 
of the Council’s tramways for the year ended March 31st, show 
total revenue receipts £3,578,256, as compared with £2,932,140 
for the previous year, the gross profit being £719,842; after 
allowing £690,003 for interest and sinking fund charges, and 
£21,770 for other expenditure, there is a net profit of £8,069, 
which has been carried to the renewals fund. The balance avail- 
able for renewals fund compares with the original estimate of 
£12,115, and the revised estimate of £50,321 ; the surplus realised 
in 1917-18 was £99,559. The net capital expenditure in 1918-19 
amounted to £34,143, and the total capital expenditure to March 
3lst, £13,693,752. The total debt incurred to that date was 
£14,022,835. The debt outstanding was £8,470,034 ; deducting the 
value of surplus lands, the net debt was £8,349,818. #£5,552,801, 
or 40: per cent. of the total debt incurred, had been paid off, 
Renewals fund expenditure for the year was £80,156, leaving a 
balance on March 31st of £261,413; reserve fund balance, £76,791. 
Passengers carried, 636,157,361, as against 593,516,141 the previous 
year ; car-mileage 48,052,201 miles, as against 49,189,886 miles ; 
passenger receipts per car-mile 17°87d., as against 14°30d.; working 
expenses per car-mile 14°27d., as against 10°38d. 

The estimated results for 1919-20 are as follows :—Total receipts, 
£ 4,475,000 ; total working expenses, including war allowances and 
£10,000 for contingencies, £3,531,925; surplus on working, in- 
cluding interest on bank balances, &c., £962,461 ; after deducting 
repayment (£426,833), interest (£252,840), and income-tax 
(£70,221) charges totalling £749,894, the estimated surplus to be 
transferred to renewals is £212,567. It is estimated that the 
passenger receipts on an estimated car-mileage of 53,000,000 will 
average 19°88d. a car-mile, and that working expenses will amount 
to 15°59d. per car-mile. 

The Highways Committee’s report states that the result of 
working the Council's tramways during the five years 1914-15 to 
1918-19 has been that, taking into account the sums actually ex- 
pended on renewals and after providing for loan and other charges, 
there has been a total deficiency of about £420,000, which has been 
met out of the balances of the general reserve and renewals fund. 
No contribution has ever been made from the rates in aid of the 
tramway undertaking. 


Manchester.—Ye£ar’s WorkinG.—The report of the 
working of the Corporation tramways for the year ended March 31st 
last shows traffic receipts £1,359,391, as against £1,108,164 the pre- 
vious year. Total receipts amounted to £1,369,609, as against 
£1,119,861 ; working expenses, £681,401 : war service allowances, 
bonuses, &c., totalled £287,988 ; gross profit, including bank interest, 
£418,080, as against £348,078 ; after providing for loan and other 
charges, there remained a net profit of £250,427, which has been 
allocated as follows :—£110,596 to renewals fund, £27,940 for 
income-tax, and £111,891 to relief of rates. Number of passengers 
carried 253,940,203, or 48 million in excess of pre-war figures. 


New District Railway Trains— The Underground 
Railway Co. has under construction a new type of car, which it is 
hoped will considerably alleviate the present congestion during 
rush hours. The new District trains will be composed of eight cars 
inall. The cars will be wider, and the trailer cars will be fitted 
with three double sliding doors, each wide enough for two 
passengers to enter or leave the car at one time. On the motor- 
cars and control trailer cars, in addition to the three double doors, 
single doors are fitted at the ends of the cars which will be avail- 
able for the use of passengers, when not occupied by the train staff. 
On an eight-car train there are 52 single doors for the use of 
passengers entering or leaving the train. New cars will be put 
into service as soon as delivered. 


Oldham.—The Corporation is purchasing 12 additional 


tramcars, Delivery is promised within six months, 


Women Conductors. The Ealing Comrades and 
Federation of Ex-Service Men have passed resolutions protesting 
against the employment of women on tramcars and in the public 
services. 








TELEGRAPH AND TELEPHONE NOTES. 


American Cables.— The Telegraph Construction and 
Maintenance Co., London, has completed the first 500 miles of cable 
for the Central and South American Cable Co.'s Brazil-Argentina 
connections—Rio de Janeiro to Buenos Aires, and Santos to Buenos 
Aires. These cables will be laid and in operation before the end of 
the present year. 


Automatic Telephones.—The Hull Corporation Tele- 
phone Committee has approved a scheme for the installation of an 
automatic telephone system, with a new district exchange at Hull, 
at an estimated cost of £58,786, and is making application for 
sanction to borrow the necessary amount. 
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Cable Delays.—The Financial Times says that it still 
takes 16 days for a cable dispatched from the United Kingdom to 
reach Sydney or Melbourne, and six days for the reply to get 
back ! 


Cable Rates.—The Eastern Telegraph Co. announces 
that the tariff for telegrams between the United Kingdom and 
Hong-Kong, China, Japan, and the Philippines will be reduced by 
6d. per word, as from September Ist. 


Japanese Cable.—It is reported from Tokio that. a 
number of Japanese business men have decided to form a 
Japan-America Submarine Cable Co. to lay an additional cable 
across the Pacific Ocean. It is stated that the compavy will have 
a capital of $25,000,000, and will seek a subsidy from the Japanese 
Government.—7. and T. Age. 


Lapland.— At Porjus, in Lapland, wireless tele- 
graphy is to be put to local use for maintaining communication 
between working centres while the regularisation of the Lule 
River is proceeding. Telephone and telegraph lines in these 
mountainous districts are often destroyed by snowstorms and 
avalanches. 


Post Office Mail Tabe.—Mr. Illingworth, replying to 
a question in the House about the Post Office mail tube, said the 
running tunnel had been completed, but until further progress 
had been made with the remainder of the work, including the 
electrical plant, he could not say when the railway would be open 
for traffic. He did not propose to consider the construction of any 
further underground railways for the conveyance of mails until 
experience had been gained of the actual working of the railway 
now being constructed. 


Telegraph and Telephone Deficiency.—Mr. Llling- 
worth stated in the House of Commons that the commercial 
accounts for the year 1917-18 showed a deficiency of £556,330 in 
respect of the telegraph service, and a surplus of £355,468 for the 
telephone service. In both cases the balance was arrived at»after 
providing for interest on the capital value of the plant and 
buildings, and for pension liability and depreciation of plant. The 
accounts for 1918-19 would be much less favourable, owing to the 
largely-increased war bonus paid to the staff, amounting to 
£1,260,000 for the telegraph service, and to nearly £1,500,000 for 
the telephone service, and the loss on the two services would be 
about £1,000,000 on telegraphs and £400,000 on telephones. The 
deficiency would be substantially larger for 1919-20. The war 
bonus was estimated at over £2,000,000 for the telegraph service, 
and about £2,500,000 for the telephone service. In addition, the 
cost of materials had increased, and the charges for pension 
liability and depreciation would be higher. He was considering 
the question of increasing the rates charged to the public. 


United States.—The Postmaster-General informed the 
Committee of the Federation of Labour, who had asked hn to 
give iustructions for the re-employment of the telegraphists who 
struck a few weeks ago, that he was unable to comply with their 
request, as he considered that the strikers had violated the rules of 
the Government for the regulation of labour during the war. He 
added that the decision with regard to re-employment rested wholly 
with the managers of the telegraph companies concerned. 











CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia,— Sypney.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 


Bédford.—July 14th. Electricity Committee. _ One 
1,500-Kw. 1-phase turbo-alternator and condensing plant, boilers, 
superheaters, mechanical stokers and induced draught plant, £.H.T. 
~witchgear, water softener, feed-water heater and storage tanks, 
water-measuring apparatus, feed pumps. (June 20th.) 

July 2ist. Electricity Committee. Buildings, electric motors, 
<¢,, coal conveyor, runaway and chutes. (June 27th.) 


Birkenhead.—July 28th. B.of G. Installation of in- 
ternal telephones. (June 6th.) 


Colne.—July 4th. Electricity Department. Supply, 
\rawing-in and jointing of approximately 2,200 yd. ‘05 aq. in., 
300-volt, 3-core cable. (June 20th.) ; 


Croydon.—July 10th. Education Committee. Repairs 
to EL. installations, Council Schools. Mr. Jas. Smythe, Clerk, 
\atharine Street. 


Darlington.—July 11th. Electricity Department. Rotary 
converter, cooling tower, water-tube boiler, economiser, and induced 
draught fan. (June 20th.) 

July 16th. Lead-covered and armeured cables. (See this issue,) 


Gravesend.—July 12th. Electricity Department. One 
2,000-Kw. turbine with 6,000/6,600-volt 3-phase alternator, con- 
denser with motor-driven air and circulating pumps. (June 20th.) 


Hammersmith.—The B.C. is inviting fresh tenders for 
the supply of an air heater, ducts, fan and turbine. 


Nuneaton.—July 15th. Electricity Department. 1,850 
yd., "6 x “l x °6,three-core, paper-insulated, armoured feeder cable, 
feeder pillar, distributors, link disconnecting joint-boxes, Xc. 

Paris.—July 10th. Administration des Postes et Téle- 
graphes. Supply of multiple commutator switchboards. Par- 
ticulars from Direction de 1’Exploitation Téléphonique, 4, Bureau, 
103, Rue de Grenelle, Paris. 


Redditch.—July 28th. U.D.C. High-pressure steam, 


exhaust and water-circulating piping. (See this issue.) 


Salford.—July 7th. Electricity epartment. Coal for 
12 months for electricity department. Borough Electrical Engineer. 


South Africa—Tue Srranp, Care Provixce.—dJuly 
31st. Municipal Council. Material and plant for the electric 
lighting of the municipality. Town Engineer. 


Tasmania,—Lavunceston.—July 28th. City Council. 
Sub-station equipment, battery, reversible booster, switchgear, Xc. 
City Electrical Engineer. 


CLOSED. 
Aylesbury.—T.C. :— 


Extra-high-tension cable.—The Enfield Co. 
Water softener.—Paterson Engineering Co., £75. 
Birmjngham.—Corporation. Salvage Department. Edison 
Accumulators, Ltd., London. 25 electric-motor dust-collecting 
vehicles. 
It is stated that the Edison Co. is establishing works in the 
Birmingham district, in which the vehicles will be constructed. 


Bradford.—Electric wiring at the St. Luke’s Hospital. 
Messrs, Smith & Croft. 


Glasgow.—Tramways Committee. Recommended : 
Trolley wire.—Fred. Smith & Co., Ltd. 
Cable.—B. I, & Helsby Cables, Ltd. 
Repairing chimney stalk, Pinkston.—C. ty 7 
ay, ee Bros. Dynamo Works, Ltd. and Western Electric Co., 
itd. 
Axles,—Glasgow Railway Engineering Co., Ltd. 
Supply of 5,000 tons of rails :-— 
United States Steel Products Co. (recommended) ba ry rd 





July, Aug., and Sept.) ts & 17 per ton 
Bolckow, Vaughan & Co. (Sept. to Dec.) ; 19 ” 
P. & W. M’Lellan, Ltd. (Sept. to Dec.) .. ‘ 19 * 
Walter Scott, Ltd. (Oct. to Dec.) .. - ee , 20 ” 


Electricity Committee. Recommended :— 


b.c. ampere-hour meters.—Chamberlain & Hookham, Ltd.; Ferrant!, Ltd, 
D.C. watt-hour meters.—Aron Meter, Ltd. 
a.c. meters.—British Westinghouse Co., Ltd. 


Hammersmith.—Electricity Committee. Recommended : 
250 yd. ‘2 sq. in., and 500 yd. ‘05 sq. in. L.T. cable :— 


250 yd. 500 yd. 

‘2sq.in, 05 sq. in. 
Western Electric Co., Ltd, (recommended) £124 £114 
B. 1. & Helsby Cables, Ltd. i - 116 
W.T. Henley’s Telegraph Works Co., Ltd, .. 126 116 
Caliender’s Cable & Construction Co., Ltd. .. 127 1s 
Pirelli-General Cable Works, Ltd. .. 131 ll4 
Macintosh Cable Co., Ltd. .. — . 138 130 


Leyton.—Electricity Committee. Recommended :— 
Two 500 kw. motor converters, £6,125.—Bruce Peebles & Co,, Ltd. 


Le al 
Lincoln,—T.C. :— 
Builer plant.—Babcock & Wilcox, Ltd. 
Turbo-generators and Allen’s condensing plant.—B.T.H. Co., Ltd. 
Switchboards.—Ferguson, Pailin, Ltd 
Rotary converters.—-Vickers, Ltd. 
Transformers.—Brush Electrical Engineering Co., Ltd. 


Mansfield.—B. of G. Electrical work for three months. 
Mr. G. Cooper. 


A al 
Peterborough.—T’.C. : 
10-in. centrifugal pump, 45-4.r. motor and starting 
panel, £355 ee - oe Gwynnes, Ltd. 
9-in. do., 40-H.P. motor, &c., £295 (accepted) Gwynnes, Ltd. 
10-in, do, 35/40-H.P. motor, &c., £343 .. English Elec. Co., Ltd. 
10-in. do., 45-“.P. motor, &c., £323 Rees Roturbo Mftrs. Co., Ltd. 
10-in, do., 35-u.P. motor, &c., £340 : Mather & Platt, Ltd. 


Stepney.— Electricity Committee. Accepted :— 


6,000 tons Shirebrook 1}-in. nutty slack .. 29s. per ton ) 
2,400 ,, Snibston 1}-in. a Ay os Ee Paster 
5,200 ,, Bolsover ,, Hh .2 ween 9 o. 








FORTHCOMING EVENTS.. 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Tharsday, July 8rd, to Friday, August 5th. 

National Foremen’s Association, Engineering, Shipbuilding and Allied 
Trades (West London Branch).—!'riday, July 4th. At7.8up.m, At the 
Norfolk Arms, Burwood Place, Edgware Road. Special meeting. 

Saturday, July 18th. At6.30p.m. Ordinary meeting. 

Chief Technical Assistants’ Association. — Thursday, July 10th. At 

7 p.m. At Anderton’s Hotel, Fleet Street, E.C. Paper on ‘‘ Modernisation 

of Street Lighting,”’ by Messrs. Young & Ingram. 
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NOTES, 


The “ Electrical Review” Index.—As it is still necessary 
to effect every possible economy in paper consumption, the Index 
to Vol. LXXXIV of the ELEcTRICAL REVIEW, which -will shortly 
be printed, will be supplied only to those who, through the: post. 
specially apply for it. To such it will be supplied for 3d. post free. 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 
aa to the Publisher, ELECTRICAL REvIEw, 4, Ludgate Hill}, 

C, 4, ‘ 


Technical Inventions in Hungary.—In Hungary a 
Decree has been issued ordering all technical inventions belonging 
to factory owners and all trade secrets-to be disclosed to the Soviet 
for the use of the State. Inventors will receive suitable rewards.— 
Timea. 


Anti-Gas Fans.—At the Royal Society’s Conversazione 
last week, Mrs. Ayrton, M.I.E.E., showed the fans or beaters which 
she devised for repelling gas attacks and clearing trenches and 
dug-outs. The action of the fans depends upon the vortex rings 
which are formed as the fans are bruught down flat on the ground. 
With two of these fans smoke could be driven away at a distance 
of 60 ft. Large numbers of the fans were used in the war. 


Engineering Education for ex-Service Students.—A 
circular has been issued by the Board of Education in regard to 
the higher education of ex-service students at institutions of lower 
than University standard. In accordance with the suggestions, 
Birmingham Education Committee is arranging to provide in the 
main departments of the Municipal Technical School full-time day 
courses in metallurgy, engineering, and electrical engineering. 
The fee payable has been fixed at £20 per session, and while the 
courses will be open to ordinary students, in the case of ‘approved 
ex-service students, the fee will be paid by the Board of Education. 


Electric Power Supply During the Great War.— Under 
this title, in the current issue of the Journal of the Institution of 
Electrical Engineers,. Messrs. Arnold B. Gridley and Arnold H. 
Human give an account of the work done by the public service 
electricity supply undertakings and the electrical manufacturing 
firms of the country, and of the War policy of some of the Govern- 
ment departments associated with the direction of the industry. The 
review covers the development of electric power supply, of which 
some particulars have already been published in the ELECTRICAL 
REVIEW, and explains the functions of the electric power supp'y 
department of the Ministry of Munitions, the necessity of control, 
the attitude of the Government towards electrical development in 
the country generally, and the value of the services rendered by 
the supply undertakings. A cordial tribute of praise is paid to the 
staffs of the undertakings, which maintained the supply through- 


out the war practically without interruption, in the face of, 


abnormal @ifficulties and constant overwork. ‘When all these 
circumstances are taken into account, it is not easy to express 
adequately the value of the services rendered by electrical engineers. 
The four years of war saw practically a development of electrical 
‘output equivalent to that of the previous 32 years. This record of 
increased output for which they have been responsible can perhaps 
be allowed to stand as the most fitting testimony of their great 
war. achievement. They have well merited and earned the 
gratitude of the nation and of every department of the Ministry 
of Munitions concerned with the production of munitions of war.” 


Institution and Lecture Notes.—Royal Society of Arts.— 
The Council has awarded the Society's silver medal for the follow- 
ing papers (amongst others) read before this Society during the 
past session :—Mr. Edward C. de Serundo, A.M.Inst.C.E., “ The 
Removal of the Residual Fibres from Cotton Seed, and their Value 
for Non-textile Purposes”; Sir Frank Heath, K.C.B.. Secretary, 
Department of Scientific and Industrial Research, “ The Govern- 
ment and the Organisation of Scientific Research”; Mr. Walter 
Leonard Lorkin, A.M.I.E.E., “ Electric Welding and its Applica- 
tions” ; Prof. J.C. McLennan, O.B.E.,F.R.S.,* Science and Industry 
in Canada.” 

Illuminating Engineering Society (U.S.A.).—The 1919 Conven- 
tion of this Society will be held at Chicago on October 20th to 23rd 
inclusive. : 


Imperial Institute of Patentees.—7/¢ Times states that 
a new. Association is being formed by patent owners and manu- 
facturers, with the object of protecting their interests. The 


Association will probably be the Imperial Institute of 
Patentees (Inc.), a licence from: 
applied for. A preliminary 


ard of Trade having been 
ill take place in the Pillar 
Hall, Cannon 1, on July 10th. 

Mr. Godfrey , the general secretary of: the National 
Union of Man , has been asked to act.as organising secre- 
tary to the new Association. Temporary offices have been secured 
at 6, Holborn Viaduet, London, B.C. 4, and all i 


interested in ts 
and desiring to attend the meeting should for tickets and 
information. 


Appointments Vacant—Junior gasistant for cable 
laying, &c., for the Hackney B.C. Electricity Department ; charge 
engineer (70s. + 20 per cent. + £90), for the Croydon B.O, Elec- 
tricity Department ; chief assistant electrical engineer (4220), for 
the Horsham U.D.C. Electricity Department ;° princi lecturer in 
electrical engineering (£150 to £240 + £39), for Goldsmith 
College. See our adyertisement pages to-day. 


Terrestrial. Magnetism.— According to the report: of »the 
Astronomer-Royal, the mean values_of ‘the magnetic elements for 
1918 and three previous years are.as/follows:— «. » 

Horizontal Vertical J 
force. force. Dip. 
0°18508 0°43315 66° 51°8’ 
0°18494 0°43313 66° 52°7' 

1917 .... 14°-37°0’ 0°18477 0°43305 66° 53°6 
1918... 14° 27°2’ 0°18462 0°43290 66° 54°2’ 

The annual diminution of declination increased. considerably 
about 1910, its average value from 1900 to 1910 being 4°9'.. The hori- 
zontal force, which had beén increasing since measurements were 
begun at Greenwich in 1846, reached a maximum about 1910, and 
is now diminishing. The dip, which had been diminishing since 
measurements were begun in 1843, reached a minimum about 1913, 
and is now increasing.— Nature. 


Illuminations in New York City.—The “ jewelled 
portal” here illustrated was designed for the reception of U.S. 
troops in New York, in the illuminating engineering laboratory of 
the General Electric Co. at Schenectady, under the direction of 
Mr. W. D'Arcy Ryan. The arch is a gigantic curtain of jewels 
draped between two obelisk forms : these rise to a total height of 


, Dec. W. 
1915 ... 14° 56°56’ 
1916 ... - 14° 46°9 


80 ft., and are surmounted by great jewelled forms in the shape of 
sunbursts 12 ft. wide and 20 ft high. About 30,000 jewels from 
the famous Tower of Jewels of the Panama-Pacific Intgrnational 
Exposition are used in the gigantic curtain, and beams of. light 
from arc projectors are thrown on the arch, causing the thousands 
of jewels to flash the pure and brilliant colours of the spectrum. 
The effect is said to be gorgeous. For the photograph we are 
indebted to the-Society for Electrical Development per the Elec- 
trical Development Association. 


Electricity for Peace Illuminations.—The Coal Con- 
troller has issued the following notification :— 

“Tt is desired to permit illuminations on this occasion, and as 
the_use of gas and electricity for illuminating parposes will affect 
the quantity of gas and electricity consumed by persons who are 


* restricted to a definite allowance under the terms of the Household 


Fuel and‘ Lighting Order, 1918 (or under the new Order when it 
comes into effect), it is to be understood that no action will be 
taken in respect of excess consumptions up to 10 per cent. of the 
allowance for the quarter where a consumer has used gas or elec- 
tricity for the purpose of- Peace illumination. 

“If the concession of 10 per cent. is thought to be inadequate by 
any consumer, the consumer must come to a special arrangement 
with the Local Fuel Overseer, who will afford every reasonable 
facility for illuminations on the occasion of Peace. 

“This concession relates en/y to illuminations for the Peaée, and 
is not to be made use of for the purpose of taking gas or electricity 


for illuminated advertisements.” 


Electrical Illuminations for the Peace Celebrations.— 
The question of providing electric lamps and material for 
illumimating public and private buildings on the occasion of 
the Peace* Celebrations has-been considered- at a meeting 
representative of the manufacturers and electrical contractors 
chiefly’ concerned in the work, called by the Electrical 
Development Association. The‘ Director, Mr. J. W. Beau- 
champ, informs us that it is feared that delay at the present 


‘time ‘followed by a rush of orders toward the end of the 


month’ may result in disappointment. It is most desirable 
that the public should aed their orders or inquiries for 
decorative electrical work at once. The busy condition of the 
industry and shortage of labour in factories and on the staffs 


_of wiring and ‘contracting firms make it most essential that 


plans for illumination. work should be arranged well in ad- 
vance. sf * ; 
The Electricity Supply Works require ealy advice of the 


. increase in their load which may be anticipated at the time-of 


the official celebrations, and of any special cable work re- 
quired. 
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Persons who may intend’ to illuminate their premises with 
decorative. material ‘left in hand-from previous occasions are 
recommended .to have it examined without delay, as repair 
and replacement is likely to become more difficult as the time 
tor use-approaches. 

It ie sugpested that electric lamps in particular should be 
ordered early,‘as the great war demands have depleted stocks 
of the varieties mostly employed for this class of work. 

The whole situation has, of course, been immensely changed 
by the decision ‘of ‘the Government, announced on Wednesday, 
to set apart one day (Saturday, July 19th) for the Peace Cele- 
brations. Whether this will take the place of the four days 
at the beginning of August originally indicated is not clear. 
The time at command for carrying out preparations for the 
official Peace Day is thus shortened by nearly one-half, and 
this will further tend to restrict the illuminations to a com- 
paratively unimportant display, though some noted houses will 
no doubt light them for several days. Attention is drawn to 
the note which precedes this one. 

A considerable amount of strip and wiring material has 
been manufactured for stock, but further production of this 
will not be carried on, and those who place their orders first 
will have the best chance of getting a supply. Neither the 
wiring contractors nor the supply authorities appear to be at 
ull anxious to encourage decorative lighting at present. 


Sun-spots as Electric Vortices.—Adopting the hypothesis 
that sun-spots are vortices in which electrified particles pro- 
duced by ionisation in the solar atmosphere are whirled at 
high velocity and thereby give rise to magnetic fields, Prof. 
Hale has built up.a research in which he determines the 
polarity of the field or direction of rotation of the vortex by 
observation of the Zeeman effect in the spectrum of the spot. 
According to Nature, in the early stages of this research, 
before the minimum of 1912, it was found that in the case 
of groups which consist mainly of two large spots these com- 
ponents were of opposite polarity, and that, in general, the 
polarities of the leading spots, and consequently the following 
spots, were of opposite sign in the northern and southern 
hemispheres of the sun. After the minimum the surprising 
fact.emerged that the polarities were reversed in both hemi- 
spheres—that: is to say, the preceding spots of northern bi-polar 
groups which before the minimum were of the same polarity 
as the north magnetic pole of the earth were of the opposite 
polarixy after the mmimum. This state of things endured, 
and the interesting question arose whether a similar reversal 
would oceur at or near the sun-spot maximum, but~in Prof. 
Hale’s report for 1918 it is stated that no general change of 
polarity has been observed since the maximum, which oc- 
curred in the latter half of 1917. 


_ International Electrotechnical Commission.—The meet- 
ing the Special Committee on. the Rating -of . Electrical 
Ma of the International’ Electrotechnical Commission 
was‘held in Paris last month. Delegates were present from 
the National Committees of Belgium, Canada, Great’ Britain, 
Italy, and the United States. Canadian delegate, Prof. 
\. Gill, was taken over by aeroplane from London to attend 
the meeting in Paris.. The delegates appointed by the Main 
Committee of the British Engineering Standards Association, 
the sectional committee of which is, ipso facto, the National 
Committee of the I.E.C.; were the following: Mr. Roger T. 
Smith, president-elect, I.E.E.; Mr. A. R. Everest and‘ Mr. 
©. Rodgers, representing the B.E.A.M.A. on the British 
National .Committee. 

The delegates were welcomed by the president of the Com- 
mission, M. Maurice Leblanc, at a lunch offered by the French 
Committee. The technical meetings lasted three days, and 
a number of important points were discussed. Certain diffi- 
culties which had arisen, more especially between the Ameri- 
can, British, and French National Committees, due largely to 
the war conditions, but which had occasioned some feelings 
of uneasiness on the part of the French Committee, were gone 
into in detail, and at the conclusion of the meetings, M.'Paul 
Boucherot, who had presided over the meetings, expressed on 
behalf. of his French colleagues his complete satisfaction with 
the explanations offered. The French Committee entertained 
the delegates at a banquet at the Hotel d’Orsay, and Dr. 
C. QO. Mailloux and the Americans subsequently offered the 
delegates a banquet at: the Hotel Maurice. The opportunity 
was taken of the presence of a number of the founders of the 
1.E.C. to discuss matters of organisation, and also the atti- 
tude which should be taken up in regard to the enemy 
countries. Moreover, in order to honour the founder of the 
Commission, Colonel R. E. Crompton, O.B., it was proposed 
that the next plenary meeting of the Commission should ve 
held in London in the middle of October next. This. pro- 
posal is now before the various National Committees, a 
number of which have already signified their agreement there- 
with. It may be expected, therefore, that a very representa- 
tive meeting of the International Electrotechnical Commis- 
sion will take place in London towards the end of October 
next. It is interesting to note that the last meeting of the 
Commission held in London was in 1908, but since that date 
the Meetings, of which several have been held annually, 
except during the war, have all been held abroad, so that this 
will be an opportunity of giving a very special welcome to 
prominent electrical engineers from other countries who come 
to London for “this meeting. 





OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW vosted as to their morements. 


Central Station and Tramway Officials.—Major G. C 
MILNES, electrical engineer, Lancaster,’ has been welcomed 
back by the Lancaster Corporation on the conclusion of his 
military duties, which began in. 1914. 

Mr. RensHaw, assistant electrical engineer to the Fleet-* 
wood U.D.C., is to be paid £146, in pursuance of the award 
made to electrical power engineers. and-in consideration of 
the extra services rendered or to be rendered as acting elec- 
trical engineer. 

Mr. W. Hewtiwett, centre tratlic inspector to the 
Coventry Corporation electric tramways department for 
seven years, has been appointed chief inspector to the Hast 
ings Tramway Co., and has taken up his position. 

Hull Corporation ‘Tramways Committee, after interviewing 
seven‘ candidates for the position of general manager of the 
tramways,. has recommended the City Council to appoint M) 
E. S. Raynor (electrical engineer and tramways manager ol 
Doncaster) at £800 per annum. 

The Aylesbury T.C. has increased the salary of the Elec 
trical Engineer to £360 a year, inclusive of all future work 
done for the Council. 

Halifax T.C. -is recommended: to increase salaries as 
follows: Mr. W. RoGerson, electrical engineer, from £800 
to £900; Mr. J.D. Cairp, tramway traflic manager, from 
£425 to £475; and Mr. J. W. GaLLoway, tramway engineer, 
from £375 to £425. 

Mr. W. T. Rosson, Corporation tramway manager at South 
ampton, has resigned owing to the condition of his health. 

Barnstaple T.C. has voted £20 to the electrical enginee: 
(Mr. HADFIELD) in respect of extra services rendered. 

Mr. WM. CHAMBERLAIN, general manager of the Oldham Cor- 
poration tramways, was one of the final three selected appli 
cants for the managership of the Hull Corporation tramways 
The Oldham Tramways Committee recommends the T.C. to 
increase Mr. Chamberlain’s salary from £450 to £700 pet 
annum, rising by annual increments of £50 to £800 per 
annum, on the understanding that he undertakes not to ter- 
iinate his engagement within a period of five years. 

Hammersmith B.C. has increased the maximum salary of 
the ‘Borough Electrical Engineer from £750 by. annual in 
crements of £50 to £900, the first increment to be granted 
at once, plus £20 per cent. war bonus on salary from time to 
time. 

Mr. G. A. Payne has resigned his position as chief. engineer 
at Church Stretton (Salop) electricity works, after 15 years’ 
service. 

For the position of chief assistant electrical engineer to the 
Kettering U.D.C. there were 91 applications. Three were 
chosen for the short list, and from these Mr. C. B. Torr, 
engineer in charge, Electricity Works, Manchester, received 
the appointment. 

Mr. GC. W. Sart has been appointed borough electrical eng:- 
neer at Carlisle at £600 a year. Mr. Salt has been electrical 
engineer at Torquay since 1910, and formerly held appoint- 
ments at Bradford and Croydon. 

Mr. W. Be.tap-E.uis, municipal electrical engineer of 
Queenstown, Cape Province, is shortly leaving for England 
for the purchase of additional plant. 

Heston. and. Isleworth U.D.C. Electricity Committee re- 
commends that Mr. E. W. James, station superintendent, be 
appointed electrical engineer and manager of the undertaking 
at £500 per annum, rising by annual increments of £25 to 
£600. 


General.—The Rotherham Corporation Tramway Employés’ 
Relief Fund has presented a gold watch to Mr. W. S. Marks, 
secretary of the Recreation Club. 

Barnsley Education Committee has appointed Mr..J. Lanp 
to conduct classes in electrical engineering for disabled sailors 
and soldiers at a fee of 4s. per hour. 

Mr. Witson Hartnett, head of Wilson Hartnell & Co., Ltd., 
manufacturers of electric light and power plant, Leeds, cele 
brated his 80th birthday on Friday, when a number of per 
sonal and business friends visited his residence at Roundhay 
and presented him with a handsome silver rose bowl. The 
names of the subscribers include those of some of the city’s 
leading business men, including three former Lord Mayors 
and a former Member of Parliament. Sympathetic reference 
was made to the fact that Mr. and Mrs. Hartnell’s only son 
was killed early in the war. 

Major N. H. Fira, Tyne Electrical Engineers, has been re- 
stored to the establishment, of which he was a supernumerary 
whilst employed under the Admiralty for special‘ service. 
Second Lieutenants J. R. Lang-Hyde, P. F. Fawcett, W. H. 
Adams, H. Poland and G. Hunter, of the Tyne Electrical Engi- 
neers, have been promoted to the rank of lieutenant. Second 
Lieutenants G. Haigh and J. B. Knowles, London Electrical 
Engineers, have: been given their second ‘* pip’’ after the 
qualifying service. Lieutenant Haigh won the Military Medal 
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whilst serving in the ranks (mentioned in dispatches). Second 
Lieutenant F. J. Lyon-Davies, Cinque Port Fortress; Second 
Lieutenant P. Montgomery, Renfrew Fortress R.E.; Second 
Lieutenant R. Woodland, Lancashire Fortress R.E.; Second 
Lieutenant A. B. Penney, Hants Fortress R.E.; Second Lieu- 
tenant H. W. Knapp, Hants Fortress R.E.; and J. 8. Denyer, 
Kent Royal Fortress R.E., all of electrical light companies, 
have been promoted to the rank of lieutenant. Captain and 
Acting Major H. ©. Williams, A.M.I.C.E., . Lancashire 
Fortress Engineers (electric lights), has relinquished his act- 
ing field rank on emmy to be employed with the R.E. Cap- 
tain and Acting Major C. M. Campbell, Tyne Electrical Engi- 
- neers, has relinquished his acting field rank, reverted to the 
rank of captain and restored to the establishment of the corps. 
He was employed in anti-aircraft duties during the war. 


Among the passengers on the Mauretania, /which left for 
New York on Saturday last, were Sir Wm. Slingo and Miss 
M.: M. Slingo. 

On Monday last Mr. A. B. Watktey retired from the post 
of assistant secretary to the General Post Office, on completion 
of forty-two years in the service. 

Mr. A. G. LxonarD, principal clerk in charge of the tele- 
graph branch of the General Post Office, retired on Monday, 
after nearly forty years’ service in the department. 

The A.C. Cutting and Welding Co., Ltd., of 25 and 27, 
Theobald’s Road, London, W.C.1, have engaged Mr. W. H. 
FLoop as chief engineer to their head office, and he has re- 
signed his appointment as chief electrical engineer with 
Messrs. William Beardmore & Co. to take up the position. 
He was previously chief electrical engineer to the late Thames 
Tron Works Co. 

Various changes have taken placé in the personnel of the 
Coal Mines Department. Mr. Frank Pick, the head of the 
Household Fuel and Lighting Branch, is obliged, by reason of 
the increased work devolving upon him in his capacity as 
commercial manager of the Underground Railways, to relin- 
quish his executive functions, but he has consented, at the 
Controller’s request, to continue to advise upon the adminis- 
tration of the branch. Mr. N. T. Forp, of the Board of 
Trade, has been appointed to be the executive head of the 
Household Fuel and Lighting Branch. 

Mr. Spencer Hawes has completed his services with the 
Admiralty as assistant to the Controller General of Merchant 
Shipbuilding, and has resumed his practice as consulting 
engineer with his firm of May & Hawes at Westminster. Mr. 
Hawes has just been the recipient of a handsome silver cigar 
and cigarette box from Lord Pirrie. the Controller-General of 
Merchant Shipbuilding, appropriately inscribed. 

Harpin & Co., Ltd., Birmingham, state that Mr. L. J. 
GELLION, who was a director of the company, has recently 
resigned his position and severed his connection with the 
company. 

Mr. J. B. Brarrawaite has resigned the ‘chairmanship and 
his seat on the board of the County of London Electric Supply 
Co., Ltd. Sir Ernest V. Hiley, K.B.E., has been appointed 
chairman, and Mr. H. B. Renwick (managing director) is 
now deputy chairman of the company. Mr. J. B. Braithwaite 
has also resigned the chairmanship and his seat on the board 
of the South London Electric Supply Corporation, Ltd., and 
Mr. H. B. Renwick (managing director) has been appointed 
chairman of the company. 


Roll of Honour.—The death in action is now announced 
of Lieut. GEorGE Wess (25), of the R.A.F. He rose from the 
ranks, held a commission in the South Staffs, and was trans- 
ferred in December, 1917, to the R.A.F. Before joining he 
was an electrician at the Littleton Collieries, Huntington. 


Obituary.—Prof. E. Erxarp.—The death is announced 
from Freiberg, Baden, at the age of 80 years, of Professor Dr. 
E. Erhard, formerly head of the Freiberg Mining Academy. 
The deceased was well known for his work in connection with 
the application of electricity to mining operations. 

Mr. Davin A. Starr.—We regret to record the death, which 
occurred suddenly on June 23rd at Ranfurly Lodge, Bridge of 
Weir, of Mr. David A. Starr, general manager of the Clyde 
Valley Electrical Power Co. Mr. Starr had been in failing 
health for the past eighteen months, and indeed had just 
recently returned from a four months’ trip to the States, 
Cuba and Jamaica, whither he had gone to recuperate after 
a serious illness in the spring of 1918. Mr. Starr was a well- 
known figure in the electrical power supply business in this 
country, as well as in the States and Canada. He was Cana- 
dian by birth, being born in Halifax, N.S., about 61 years ago. 
His earlier years were devoted to civil engineering, he being 
for some time on the engineering staff of the Canadian Pacific 
Railway. Subsequently he joined the staff of the British 
Thomson-Houston Co., returning later to Canada as general 
sales manager of the Royal Electric Co., Montreal. In 1901 
he came to England as engineer with the British Westing- 
house Co., Trafford Park, and in 1903 was appointed engineer 
and manager to the Clyde Valley Electrical Power Co., then 
just formed. Mr. Starr was a past president of the Scottish 
section of the Institution of Electrical Engineers, and he has 
for many years been closely identified with the work of the 
Electrical Power Companies’ Association. 

Lord RayteigH, O.M.—We regret to record the death 
which occurred on Monday at the age of 76 years, of Lord 
Rayleigh, the distinguished physicist, upon whom many 


degrees and other honours were conferred. President of the 
British Association mocrng at Montreal in 1884; secretary and 
subsequently president the Royal Society; Professor of 
Natural Philosophy at the Royal Institution; discoverer of 
argon ; member of the Board of Trade Committee of Standards 
of Electrical Measurement; chairman of the Treasury Commit- 
tee which recommended the establishment of the National 
Physical Laboratory—the mere mention of these offices -will 
serve to indicate the great influence that he was able to 
exercise upon the scientific world during a long and pre 
eminent career. 

Sir Jonn T. Brunner.—The death occurred on Tuesday 
morning at Chertsey, from heart failure, of Sir John Brunner, 
founder with Dr. Ludwig Mond, the celebrated chemist, of 
the business of Brunner, Mond & Co. He was 77 years. of 


age. 

Mr. W. M. Murpuy.—The death has occurred, in his 75th 
year, of Mr. W. Martin Murphy, J.P., chairman of the Dublin 
United (Electric) Tramways Co., who did pioneering work in 
connection with numerous railway and tramway systeme and 
industrial enterprises. Mr. Murphy was a- native of Bantry, 
Co. Cork, and started life as a building contractor in succes- 
sion to his father. He was one of the pioneers in the con- 
struction of light railways and tramways. In Ireland he was 
responsible for various railways, and in regard to tramways he 
was prominently interested in the Belfast and Dublin systems, 
Cork Electric Tramways & Lighting Co., Isle of Thanet Elec- 
tric Tramways & Lighting Co., Hastings & District, Bourne- 
mouth & Poole, and Paisley & District. It was as the result 
of a visit to America in 1895 that he became alive to the 
possibilities of electric traction, and on his return he promptly 
proposed its adoption in Dublin on the overhead trolley sys- 
tem. Mr. Murphy had many and large interests beyond 
these, including a big drapery store, the Irish Independent 
newspaper, several leading hotels, &c. An outstanding event 
in Mr. Murphy’s career was his plucky stand against the 
forces of syndicalism organised by James Larkin in Dublin 
in 1913... The strikes that brought such misery in their train 
originated with the tramway men, but for those who ‘went 
out other men were put on the cars within half an hour, and 
traffic proceeded as usual. During the strike period Mr. 
Murphy stood firm, and won through in the énd, the dis- 
turbers of industrial_ harmony being utterly routed. 


Will.—The late Alderman James Heap, of Lancaster, of the 
firm of Calvert & Heald, electrical engineers, Lancaster, and 
chairman of the Lancaster Electricity Committee, left estate 
valued at £45,451. 





NEW COMPANIES REGISTERED. 


Eclipse Cycle Co., Ltd. (156,252).—Private .compapy. 
Registered June 20th. Capital, £2,000 in £1 shares. To acquire the business 
of cycle and gramophone dealers carried on by A. Jones and J. Williams at 
45, Old Chester Road, Tranmere, Birkenhead, 2; Church Road, Tranmere, 
and 526, New Chester Road, Rock Ferry, under the style of “* The ane 
Cycle Co.,"" and also the business of electrical and motor engineers at 10, 
Church Road, under the style of the “ Eclipse Electrical and Motor Engi- 
neering Co.”” The subscribers are: A. =, 15, Cressington Avenue, Birken- 
head, cycle and gremophone dealer, 1,266 shares; J. Williams, 17, Cressing- 
ton Avenue, Birkenhead, cycle and gramophone dealer and builder, 634 shares. 
Directors: A. Jones and J. Williams. Solicitor: J. Roberts, 8, Duncan 
ome tg Birkenhead. Registered Office: 10, Church Road, Tranmere, Birken- 


South of Scotland Electrical & Mechanical Engineering 
Co., Ltd. (10,462).—Private company. Registered in Edin- 
burgh June léth. Capital, £5,000 in £1 shares. Engineers, electricians, 
makers and repairers of and dealers in and hirers of ical i 
motors, accumulators, motor cars, cycles, launches, vessels. and aeroplanes, 
&c. The subscribers (each with one share) are: H. J. Berry, Cliffe Villa, 
Shepley, Huddersfield, electrical engineer; E. Moodycliffe, 43, Barcroft Road, 
Close Hill, Newsome, Huddersfield, electrical engineer ; S. W. Marshall, 2, 
Camden Place, Dumfries, mechanical engineer. First directors: H. J. Berry, 
Edgar Moodycliffe, Samuel W.. Marshall, James Clarke McGeorge, jun., 
hosiery manufacturer, Dumfries, and A. G. McGeorge, hosiefy manufacturer, 
Dumfries. Solicitor. D. Stoba, 93, Irish Street, Dumfries. 


T. Beadle & Co., Ltd. (156,275).—Private company. 
Registered June 20th. Capital, £20,000 in. £1 shares. To take over the 
business of factors and dealers in electrical supplies, motor car and cycle 
accessories and tools carried on at Hull. by T. Beadle & Co. The sub- 
seribers (each with one share) are: T. Beadle, 75, Victoria Ayenue, Hull, 
electrical factor; G. H. Atkinson, 107, Linnaeus Street, Anlaby Road, Hull, 
electrical factor’s manager. Directors: T. Beadle, G. H. Atkinson and R. L. 
Hought, 79, Finkle Street, Cottingham, commercial! traveller. Solicitor : G. T. 
Mainprize, Temple Buildings, Bowlalley Lane, Hull, Registered office: 3, 
Castle Street, Hull. 


Tungsten Manufacturing Co., Ltd. (156,321).—Private 
company. Registered June 2kst. Capital, £150,000 in £1 shares. To enter 
into an agreement with W. L. T. Wright, and to carry on the business of 
manufacturers of tungsten and other metals, and articles made therefrom, 
electrical and hanical engi s, &c. The subscribers are: E. N, G. 
Arkell, Kensington Court Hotel, 30, Pembridge ware, W., solicitor; G. 
Wooden, 10, New Square, Lincoln’s Inn, W.C., rolicitor’s managing clerk. 
The subscribers are to appoint the first directors. Qualification, ( Re- 
muneration (except managing director), £150 each ' annum, with 250 
extra for the chairman, and a share in the profits. icitor: A. G. Craig, 
10, a Lincoln’s Inn, W.C. Registered office: Thanet House, 
Strand, W.C. 


Ellesco, Ltd. (156,339).—Private company. Registered 
June 23rd, Capital, ‘£2,000 in £21 shares, Objects: To- on the business 
of electrical, mechanical, aeronautical, dairy, printers’, binders’ and 
stationers’ engineers, cutter and spring manufacturers and contractors, &c., 
and to adopt an agreement with J. Lee, of Albion Engineering Works, 81, 
Rosebery Avenue, London. The subscribers (each with one share) are: W. 
EllerdStyles, 91, Forest Drive West, E., electrical = grt J. Lee, 47; Cow 
Cross Street, E.C.1, engineer; W. R. Catton, 101, Park Lane, N.16; engineer. 
The first directors are: J. Lee and W. Ellerd-Styles, Solicitors: Bi & 
Fenton-Jones, 76, Kingsland High Street, N.E. Registered office: 91, 
bery Avenue, N.6. 
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Impervious Fittings, Ltd, (156,308).—Private company. 
Registered June @lst. Capital, £3,000 in £1 shares. Objects; To carry on 
the business of manufacturers of electric fittings and apparatus, other than 
cables, &c. ‘Thé subscribers (each With one share) are: G. H. Scholes, 
Meadow , Dean Row, Wilmslow, electrical engineer; E. A. Claremont, 
High Legh, Cheshire, engineer. Permanent directors: G. H. Scholes and 
t. A. Claremont. Solicitors: Claremont, Haynes & Uo., Vernon House, 
ry Square, W.C, 


Hatcham Manufacturing Co., Ltd. (156,393).—Private 
company. Kegi d June 24th. Capital, £3,000 in #1 shares. To take over 
the’ business ol electrical and general ‘engineers carried on by A. S. cing, E. 
A. Endacott and F. W. Carpenter, &c. The first directors are: A. S. King, 
Havant. House, Seymour Road, Hampton Wick; E. A. Endacott, 58, Kin 
Edward’s Gardens, Acton Hill, W,; F. W. Carpenter, 20, Blandford Road, 
Bédford Park, W.4 (all metal dealers). Solicitor: A. Lioyd-Jones, 40, Broad- 
way, Ealing, W. Secretary: F. W. Carpenter. Registered office; 314, Gray's 
Inn Road, W.C. 


Abbott Turner & Co., Ltd. (156,401).—Private company. 
Registered June 25th. Capital, £500 in £1 shares. To .enter into an agree- 
ment with Turner & Co., of 261b, New John Street West, Birmingham, 
electrical engineers, and to carry on the business of electrical, gas, sanitary, 
water and mechanical engineers, &c. ‘The subscribers (each with one share) 
are: ©. C. Turner, 125, Osborne Road, Sparkhill, electrician; V. Smith, 
Primrose Cottage, Hampton _in Arden, clerk. First directors to be ap- 
poifited by the subscribers. Registered office: 6, Temple Row, Birmingham. 





—_S:_: 
CITY NOTES. 


Sir Freperick GREEN,. presiding at the 

United River annual meeting on June “th, reierred to 
Plate Tele- the satisfactory position of the company in 
phone Co., Ltd. spite of difficulties due to shortage of 
materials owing to the war. For four 

or five . years they had been largely depending upon 
sparé” plant bought previous to 1914, but this became 
practiealty exhausted about the middle of 1918, and since then 
they had only been able to connect new subscribers in Buenos 
Aires as lines became vacant. It would not be possible to 
give much relief, at least in the centre of the city, before the 
end of next year, as switchboards took a considerable time to 
manufacture and buildings to accommodate them to erect. 
The earnings in Argentina and London increased by 14 per 
cent.; maintenance and r expenses of management by 
16 per cent. The working expenses had increased in a 
greater ratio than the earnings, as the cost of living had 
risen, and wages and salaries had to be increased; materials 
had also cost more. The amount to the credit of the reserve 
for renewal of plant was greater than it should be through 
their ‘inability during the war to undertake much renewal 
work. As soon as the necessary stores could be obtained they 
had considerable leeway to make up, entailing much heavy 
expenditure: Those works would take time, although the 
procuring of material was becoming easier. In regard to the 
work carried out during the year they had increased their 
subscribers’ stations by some 6,200, mostly mony | the first 
six months of the year. They had a long waiting list. They 
now had a total of 72,005 throughout the system as against 
65,788 last year. Except in the Province of Cordoba they had 
not been able to open many new exchanges, but in thas parti- 
cular district, which was at present isolated from the main 
system, they had increased the number by nine to 32. In 
the Federal capital they had laid down a good deal of under- 
ground work.in congested areas, as they were fortunate enough 
to have a large stock of conduits, but they had not yet been 
able to bring imto service the new common battery exchange 
at Belgrano, the equipment for which was ordered in 1916. 
In. the suburbs of Buenos Aires they had been able to carry 
out some of the much-needed reconstruction work, and also 
to fb pny a number of additional junction circuits, but they 
had been prevented from completing the whole of the works. 
For some time past the labour position in Buenos Aires had 
not been satisfactory. There were riots and street fighting, 
but when practically all other means of communication had 
ceased, they were able, with the protection afforded by the 
Government, to continue the telephone service almost as if 
conditions were normal. In March their own employés came 
out on strike, but they were able, with the assistance of 200 
loyal operators and the engineering staff, to give a limited ser- 
vice. The President of the Republic intervened, and the 
strike ended in 15 days. One.of the things that the strikers 
insisted on was the winding up of the staff provident fund, 
to which the company had contributed £2,000 per annum for 
very many years. There was now, therefore, no necessity to 
make a further donation to that fund. The cost of the con- 
cessions that they had made would probably amount to not 
far short of £100,000 per annum. The Government had pro- 
mised to give favourable consideration to a reasonable in- 
crease in rates to meet that expenditure, and negotiations 
were now in progress. This would not, however, be the 
whole of the new burdens which the company would have to 
bear, as nes —_ — ee ie Saat : ae. which o 
passed by the Chamber puties, for the purpose o 
establishing a State pension fund for the employés of the 
tramways, telephone, gas and electric lighting companies, to 
which fund it was proposed the companies concerned should 
contribute 8 per cent. of the wages and salaries paid. The 
company’s-capital outlay per subscriber would also be heavier 
in the future, due to the advance in cost of telephone material. 
As to the results for the current year, they had hopes that 
they would be at least as satisfactory as those now under 
review, but until they were able to provide switchboard and 


cable plant they could ‘not look for much increase, but he 
hoped they need not expect any falling off, provided they 
were allowed to increase their rates. The prospects of Argen- 
tina appeared to be good. ‘The harvest of the late summer 
Was quite an average one, but the unfortunate port strike, 
which had been in existence since January last, had consider- 
ably reduced shipments to Kurope. It had also been a serious 
strain on the available tonnage of the world, as for many 
weeks over 100 steamers were iying idle in the roads waiting 
to discharge. Fortunately to-day the outlook was decidedly 
brighter. The speaker went on to refer to the excellent ser- 
vices of the local committee; the manager, Mr. Barber; the 
assistant managers; the engineer-in-chief (now on a visit 
here); and others. 
The report for 1918 shows a balance at 
Callender’s credit of profit and loss of £134,969. De- 
Cable and benture interest absorbs £13,500; prefer 
Construction ence dividend £11,643; depreciation of 
Co., Ltd. buildings, plant, and machinery, £37,000; 
depreciation of office furniture, £264; 
leaving £72,561, plus £111,509 brought forward. Dividend 
on 70,000 ordinary shares, 124 per cent. per annum, less 
tax, £43,750; dividend at 124 per cent. per annum, less tax, 
from date of allotment and final instalment on 10,000 ordi- 
nary shares (1918 issue), £542; to reserve, £25,000; carrying 
forward, subject to excess profits duty, if any, £114,779. 
Until the signature of the armistice only materials required for 
war service were produced by the company, and, until that 
date, output again increased considerably. After the cessa- 
tion of hostilities such manufactures ceased, and before the 
end of the year the break clause had been put generally into 
operation on all Government contracts. As heavy engage- 
ments had been undertaken for the execution of these con- 
tracts, much time had to be given to their adjustment and 
to the re-arrangement of the factories for ordinary business. 
This transition period continued into the present year, and 
was @ time of much anxiety to the management, and of im- 
paired efficiency in the workshops. In order to meet the 
requirements of the Admiralty, the War Office, and the 
Ministry of Munitions, large extensions were made at Erith 
during the last two years (and in the Leigh factory of the 
Anchor Cable Co.), for the production of cables and other 
materials necessary for carrying on the war. This plant and 
machinery is now being adapted, so far as possible, for com 
mercial production. Under an agreement with the Govern- 
ment an entirely new factory was erected at Picardy, close 
to the Erith works, in which large quantities of field tele- 
phone cable for Army use have been produced. These being 
no longer required, arrangements are in progress for the 
conversion of the Picardy works to ordinary manufacturing. 
Much assistance was thus rendered to the country, and the 
irectors received official letters of thanks from the Admiralty, 
the Ministry of Munitions, and other Government Depart 
ments, for the way in which contracts entrusted to this com- 
pany were executed. Difficulties of transport and in the 
supply of raw materials, and the increase in wages, with the 
reduction of working hours, made under Government awards, 
have rendered profitable commercial production exceedingly 
difficult. Ordinary manufacture for commercial use has now 
re-started, and the company has secured important contracts 
for power, telephone, and other cables at home and abroad, 
the works being thus fully engaged. All plant and appliances 
ave been maintained in efficient working condition, but, 
owing to the heavy cost of upkeep, a much larger sum has this 
year been expended in maintenance than in the past. The 
business of the Anchor Cable Co., Ltd., has again given 
satisfactory results. The rearrangement of the capital by the 
issue of fully-paid shares to. existing holders of ordinary 
shares was duly completed during the year. In the latter 
part of 1918 it became evident that further capital was neces- 
sary to enable the company properly to carry out its com- 
mercial operations, and with the authority of the share- 
holders 40,000 new preference:shares and 10,000 new ordinary 
shares were issued. The issue, made a few days before the 
armistice, was largely over-subscribed. 
Accompanying the report there is issued a Roll of Honour 
showing that 817 men joined the Forces, and of these 66 
gave their lives for their country. 


Sir G. A. Touche presided at the annual 

United Electric meeting, on June 25th. The pleasing fea 
ramways ture of the year’s operations was the 

of Monte Video, continued increase in the traffic receipts. 
Ltd. The gross receipts constituted a record: 

: they were £20,467 more than in the pre- 
vious year, and £6,774 more than in the highest pre-war 
year. The advance was in spite of the fact that their em- 
ployés were involved in the two-months’ general strike in 
Monte Video in August and September, 19]8. The number 
of passengers carried also constituted a record, beating the 
pre-war record by nearly 7} per cent. Expenses continued 
to increase. They were £31,756 more for 1918 than for 1917. 
More than 80 per cent. of the increase was due to cost of 
fuel, which averaged 146s. per ton, against 104s. 7d. in 1917, 
an increase of 41s. 5d. per ton, or more than the entire pre- 
war cost: The increase on 13,179 tons was thus £27,399. For 
the five months ended March the average cost was 141s. 6d. 
per ton; it was now round about 100s. The balance of the 
increase in expenses was due to higher cost of all mainten- 
ance materials, and to the increase in wages, which was in 
operation during the last two months of the year. The net 
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receipts of the Uruguayan Co. fell by £11,289., Their claim 
for introducing a revision of tarifis was a very strong one, 
but up to the present the authorities had in no way assisted 
the company to meet the increasing burden of expenses and 
improve the lot of its employés. The directors recommended 
the payment of a dividend on the cumulative, preference 
shares, less income tax, in satisfaction of the arrears for the 
half-year to September 30th, 1917, and with improving con- 
ditions it was hoped to make increasing payments on account 
of arrears, and ultimately to resume the regular payment of 
current dividends. The chief reason for recommending this 
payment on account was found in the better prospects in- 
dicated by the experience of the current year. The directors 
entered into negotiations some time ago for a sale of the 
tramway undertaking to the Government. Terms were pro- 
visionally agreed, but no binding contract had been entered 
into. ; 
The gross receipts for 1918 were 
Anglo-Argentine £3,012,521, less working expenses 
Tramways £2.375,564, leaving £637,257, plus interest 
Co., Ltd. on investments, &c., £43,020, and £67,990 
brought forward, making £748,268. From 
this there are deducted: Annuity to City of, Buenos Ayres 
Tramway Co. (1904), Ltd., £70,660; debenture interest and 
sinking fund £587,821; preference and ordinary share re- 
demption sinking fund £6,744. The balance of net revenue 
to be carried forward to 1919 is £83,043. Having regard to 
the abnormal cost of fuel and the uncertainty of the outlook, 
owing to the present unstable conditions in Buenos Ayres, 
the labour unrest, and the pending demands for shorter hours 
of service, the directors are not yet justified in recommend- 
ing the payment of any dividend on the preference shares. 
The traffic receipts for 1918 were £2,909,376, an increase of 
£209,132; passengers carried, 349,286,338, against 324,231,620. 
The most stringent economies have been exercised, but many 
of the expenses are entirely beyond the company’s control, 
and are owing chiefly to the freight situation, which, how- 
ever, has become better during the current year. The abnor- 
mal cost of fuel is alone responsible for an additional expendi- 
ture of £245,959 for electric energy, as compared with 1917. 
The cost of all materials for maintenance remains high. Mr. 
William Morris, of Messrs. Ashurst, Morris, Crisp & Co., has 
been elected to the board. The directors’ report 1s accom- 
panied by a lengthy report by the general manager, Mr. G. 
Pedriali.. He shows that the country has gone ahead and 
business in general is reviving in a very marked form. The 
population of the city increased by 15,323 during 1918. Tram- 
way traffic revived very considerably as a consequence of the 
improvement in business generally. In the course of the 
technical details, Mr. Pedriali shows that no coal was _ re- 
ceived during 1918, and comparatively little petroleum had 
been burned. Fuel had been confined mostly to hardwood, 
maize, and other grains, the result being disastrous. As to 
the prospects: “‘ The increased traffic movement has brought 
more passengers, and consequently our receipts per car mile 
are increasing, and if the price of current can be brought 
down again considerably, our profits will begin to revive 
during this year. Nevertheless, the state of the labour world 
is menacing, and may have a very prejudicial effect. It is 
doubtful if we shall be able to keep up our present rate of 
increase in traffic which is now well over 12 per cent., as 
compared with last vear, and T think that, if we can, by the 
close of the vear, show an increase of 5 per cent. we may 
consider ourselves lucky under the ‘circumstances.’’ Miles 
run 53,118,576, against 52,456,535 in 1917. Receipts per mile 
run 13.61d.. against 12.73d. in 1917. Expenses per mile run, 
exclusive of paving or renewals expenditure 10.31d., against 
8.97d. in 1917. Cars in stock 2,715, against 2,746 in 1917. 


The .report for the year ended. March 

The General ‘ist. 1919, states that the net profits were 
Electric Co., £480,828, plus £145,286 brought forward, 
Ltd. less £70.000 payment on account of excess 
profits duty. making a total of £556,114. 

From this the following are deducted: Debenture interest, 
£8,000; normal and special depreciation, £73,653; grants to 
dependants of men on active service, £16,799; 6} per cent. 
preference dividend, £85,292; to reserve, £117,000. After 
paying 10 per cent., free of tax. on the ordinary shares, 
£141,502 - remains to -be: carried forward, subject to excess 
profits duty. The directors express themselves satisfied with 
the results of the year’s trading. more especially as the 
period under review has witnessed the . partial change-over 
from war work to peaee work, on which the company has 
heen mainly employed since the cessation of hostilities. The 
directors appreciate the loyalty and assistance rendered by 
the employés during this strenuous period. Apvroximately 
750 of the company’s employés have been demobilised. The 
promise of reinstatement has been faithfully kept. without 
inflicting any appreciable hardship on those who filled their 
places during the war. The figures of the balance sheet do 
not lend themselves to comparison with the figures of previous 
vears, owing te the carrying through of certain imnortant 
operations. which were foreshadowed at the last annual meet- 
ing., During the year the company acquired’ the engineering 
works of Fraser & Chalmers, I.td., and this concern, as well 
as, the, Osram-Robertson Lamp Works, Ltd.,. has been “entirely 
absorbed into the G.E.C. organisation. Thisa ‘ion mainly 
accounts for the verv considerable additions: to: the items 
freehold: land and. buildings and fixed plant and machinery. 
:The,, investment account has naturally been reduced; as what 


was formerly an investment in. shares of the Osram Co. is 
now represented by. the actual assets of that company. — 
debtors and stock-in-trade are much increased compared wit 

previous ‘years, The increases are partly due to the inclusion 
of the-sundry debtors and stock-in-trade of Fraser & Chalmers 
and ‘the Osram Lamp Works, but they are also a reflection 
of. the larger operations of the company toward which the 
acquisition..of these works has materially contributed. The 
directors ‘are satisfied that both items are valued on the 
company’s, usual conservative basis. 

The directors. report that the large increase of capital, 
effected early in the year, is already justified by results. 
They have decided upon. their post-war programme, a brief 
outline of which will be presented at the annual meeting. 
To give effect to this policy will require a further increase 
in capital, and it is proposed to ask the shareholders for 
authority to increase the capital to six million pounds, but 
they do not propose to make an issue forthwith, but only 
as and when they are of opinion that the necessities of the 
business require it. Resolutions to give effect to the increase 
of capital and for splitting the existing £10 preference and 
ordinary shares into £1 shares will be submitted to an extra- 
ordinary general meeting to be held immediately after the 
annual. meeting on Wednesday, July 9th. 

All the works of the company are at present fully employed, 
and building operations are already in progress to provide 
additional accommodation for works urgently required which, 
but for the war, would have been long since erected. The 
Government have now vacated the company’s building in 
Kingsway, and the contract for the completion of the building 
has already been placed. It is hoped that it will be ready 
for occupation in 1920. The allied and subsidiary enterprises 
of the company have again shown satisfactory results. 

The sum of £37,500, granted out of the company’s reserves 
at the last annual general meeting for the superannuation, 
pensioning off, and benefit of the company’s employés, in 
accordance with the terms of the trust, has been invested in 
3,750 ordinary shares of the company at par. In administer- 
ing this fund the directors propose to be guided by the report 
of a special committee appointed to deal with the as 
question, in accordance with which they will primarily con- 
sider those employés who had completed 16 years’ service 
on December 31st, 1918. The directors also propose to estab- 
lish a contributory pension scheme for the benefit of all 
employés. 

Sir John P. Hewett, G.C.S.I., Mr. James Fraser, and Mr. 
C. Wilson, who were formerly members of the Osram board 
of directors, have now joined the board of this company. 


Sir F. W. R. Fryer. presided at the an- 
Rangoon nual meeting on June 25th. He said that the 
Electric power house expenses were £66,723, against 


Tramway and  . £61,546 for 1917. Fuel increased by £4,319 - 


Supply Co., Ltd. due to the adoption of paddy husk as a 
substitute for coal. They were still, owing 
to the.shortage of supply of paddy husk, consuming several 
other vegetable substances, and though paddy husk had been 
successfully used as fuel for many years in Burma, there 
were still some disadvantages attending its use which had 
to be overcome. The capital cost of alterations involved in 
the adoption of paddy husk as fuel had been considerable, 
but would not, of course, recur. The improvement in the 
tramway service returns continued to show most healthy 
expansion. The cars carried 34.75 per cent. more passengers 
than in 1917. Arrangements were in hand for considerable 
extensions of the tramways system as the necessary materials 
became available. The lighting and power returns continued 
to show healthy increase which had only been limited by the 
want of additional machinery which was now ready for 
dispatch to Burma. The revised public lighting. agreement 
for twelve years. providing for considerable extension and 
improvement, had been signed: Expenses of renewals and 
repairs would continue to be exceptionally heavy. They had 
weathered the storm, and tramway and lighting business 
— continue to increase-now that war restrictions had 
ceased. 
Mr. G. M: Booth presided at the annual 
J.G. White& meeting on June %th. He said that the 
Co., Ltd. task of restoring business conditions to a 
pre-war basis was going to be long and 
difficult. He failed to see how our trade was to be restored 
to its proper place unless all classes recognised that the war 
had left us poorer, and that we must all work harder. There 
was little enconragement in this direction to be found in the 
speeches of leaders of labour organisations. Squabbling about 
how profit should he divided was mere midsummer madness 


-to those, who felt that in the very near future there wonld 


he all too little profit of any sort whatever to divide. No 
thing but co-oneration hetween capital and Jahour would 
enahle us to win through in the uphill task. The business 
of the vear had vroved not nnsatisfectory. and it was remark- 
able that they had heen able to show some increase in net 
profits. Ordinary engineering construction had been practi- 
cally suspended ard the nrofits in this direction were less 
than 90 per cent. of the whole nrofit. The halance had come 
from interest on the companv’s investments, from their operat- 
ing contracts with public utility companies, and from special 
.war contracts. As to the future. thev were’ now disposin¢ 
of ‘survlns encineerin® stores. for the American. Government 
bnt this work wonld soon terminate. and. they mnet new 
idewote their efforts to. perce-time activities. They had re 
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cently been awarded a small tramway reconstruction contract, 
but conditions for carrying out any new work were extremely 
difticult. Their investment account should show better re- 
sults, and their operating department was also in good shape, 
and as they added additional management contracts to their 
list, they were able to reduce to some extent the expense 
ratio and so secure improved profits. An important addition 
to this- section was the operating contract secured with the 
Chilean Electric Tramway & Light Co. ‘The International 
Light & Power Co., in which they held a large block of 
shares, was doing well. Since the armistice the whole of 
the arrears of preference dividend had been paid off, and 
the earnings for the current year showed an improvement 
over. those for 1918, which were themselves the best in the 
history of the company. ‘Their subsidiary company for trad- 
ing purposes now existed under the name of the J. G. White 
Commercial Co.,. Ltd. The results so far had been fairly 
satisfactory. ‘ 
Gross profit for year ended May, 1919, 


Electric & £8,117. After deducting general charges 
General and debenture interest, and’ adding 
Investment £17,225 brought forward, the balance is 
Co., Ltd. £23,352. The directors hope to be in a 


: position to resume the payment of the 
half-yearly dividend on the preference shares on January Ist 
next.- As it is impracticable to pay off immediately in cash 
the arrears on these shares, which at June 30th, 1919, will 
wnount to 30s- om each £5 share, the directors are consider- 
ing various methods for dealing with same, and they propo+e 
to. consult representative shareholders before submitting a 
lefinite scheme. Mr. S. R. Shaw, the former secretary, sul- 
fered so severely in health through Army service that he had 
io resign his appointment. It 1s proposed to grant him a 
retiring allowance in consideration of his prolonged service 
with the company. Mr. R. L. Sare has been appointed secre- 
tary. 

For the year ended March 3lst, 1919, the 
Crompton & net profit after providing for depreciation, 
Co., Ltd. * debenture interest, directors’ fees, &c., 
and a reserve estimated to be sufficient to 
cover excess profits duty, is £38,828, plus £26,030 brought for- 
ward. There has been put to general reserve £10,000; 10 per 
cent. is paid on the preference and 10 per cent. on the ordi- 
nary shares; £16,396 is written off expenses in connection 
with debenture issue, including premium on redemption of 
old debentures; discount on new issue, and tax on additional 
share capital. £17,409 remains to carry forward. The direc 
tors have had under consideration the question of the new 
capital required to meet the growth of the company’s busi- 
ness, as explained at the general meeting on February 14th 
last, and a resolution will be submitted to the shareholders 
at the meeting to-day to confirm a provisional agreement 
vith Sir W. G. Armstrong, Whitworth & Co., Ltd., to sub- 
scribe for 250,000 of the unissued £1 ordinary shares of the 
company at par, two of the directors of Sir W. G. Armstronz, 
Whitworth & Co., Ltd., joining the board of this company. 
The board are unanimous in recommending to the share- 
holders the proposed arrangement with Sir W. G. Armstrong, 
Whitworth & Co., Ltd.. which, in their opinion, is likely 
prove of considerable benefit to the’ company’s future 
interests. 





Waygood-Otis, Ltd.—At the annual meeting,’ held last 
veek, the chairman said that they had reorganised’ for a 
return to their pre-war line of business, and were now almost 
vholly engaged upon lifts and eranes.. The change over was 
not without its difficulties, and involved expense, but these 
were now practically behind them. Unfortunately they had 
still to contend with delay in securing raw materials and 
in the delivery to different parts of the country of their 
inanufactures, due to congestion on the railway systems, 
hut these troubles, inevitable after the dislocation of civil 
work during the war, would doubtless gradually be removed: 
they had in the meantime handicapped progress‘and output. 
They had rebuilt a portion of the factory and installed many 
idditional up-to-date machine tools; the resulting develop 
ments appreciably added to the capacity of their shops. They 
vere aiming at further standardisation, which would permit 
of mass production and the carrying of a suitable stock of 
inanufactured apparatus to a greater extent than before the 
war, and by these means and ‘the improved manufacturing 
facilities. they hoped to offset in some measure the higher 
»sts of labour and materials, so that prices might encourave 
prospective buyers to place their contracts without delay 

New Issue.—Last week the Fellows Magneto Co., Ltd., 
‘fered for subscription 100,000 8 per cent. cumulative par- 

‘Ipating preferred shares of £1 each at par and 25.000 or- 


linary shares of 10s. each at 15s. per share, the capital being 


required for expansion of the business. 
; Aluminium Corporation, Ltd.—The meeting called for 
Monday. last was merely formal, in order to comply with the 
ompanies Act, and to enable a preference dividend of 7 per 
cent. for the year, 1918, to be declared.‘ This-having been 
‘pproved the meeting adjourned until-the accounts can be 
ubmitted. 
_Anglo-American Electric Co.,..Ltd.—Profit for the v 
£1,381, plus £19,821’ brought forward, making £21.02. which 
1S to be ‘carried forward. ; 
, Edgar Allen & Co., Ltd.—Final’ dividend 2s. 6d. per 
lare, making 17} ner cent. for the vear, free of ‘tax. 





Companies to be Strack Off.—The following are to be 
struck off the register within three months unless canse is shown 
to the contrary :— 

Alpha Electrical Co , Ltd. 

East London Electric Co., Ltd. 

G.O. Accumulator, Ltd. 

Leonard W. Holmes & Partners, Ltd. 
Metallurgical and General Industries, Ltd. 
Metallurgica!t Research Co., Lid. 

South American Railless Traction Co., Ltd. 

Adelaide Electric’ Supply Co., Ltd.—Mr. J]. B. Braith 
waite presided on ‘Tuesday over an extraordinary general 
meeting of the holders of the 6 per cenf. cumulative prefer 
ence shares of the above company, and proposed a resolution 
increasing the capital of the company from £750,000 to 
£1,000,000 by the creation of 250,000 ‘‘A”’ preference shares 
of £1 each. “He explained that the company’s business was 
rapidly outgrowing the capacity of the power house at Ade 
laide, and it had become urgently necessary to build’a new 
one. The lease of a suitable site at. Port Adelaide had been 
acquired from the Harbours Board, and the new capital was 
required to provide the cost of the new power house and for 
the extension and development of the business generally. Mr. 
A. J. Farish seconded the motion, and the resolution was 
carried. Subsequently an extraordinary general meeting of 
the company was held, when a similar resolution was agreed 
to by the ordinary shareholders. 


South Wales Electrical Power Distribution Co.—The re- 
port for 1918 states that the units sold amounted to 36,593,905, 
a. decrease of 365,146 units. After payment of all expenses, 
the credit balance of the year’s working was £26,144. De 
ducting interest on prior lien debenture stock and the 
original debenture stock, and making provision for deprecia- 
tion of the new plant, there remains £52 to be carried forward. 
—Financial Times. 


Chili Telephone Co., Ltd.—lor the year ended March, 
1919, there is a profit of £82,149. After deducting income tax 
and excess profits duty and placing £16,964 to general reserve 
and £15,000 to reserve for renewal of plant, the directors 
recommend a final dividend of 3s. per share, free of tax, 
leaving £8,510 to carry forward. 


Telegraph Construction and Maintenance Co., Ltd.—In- 
terim dividend of 6s. per share, free of income tax. 








STOCKS AND SHARES. 


Touespay EVENING. 


With the Loan campaign intensified, business in Stock Ex 
change securities is quiet. No kind of boomlet followed the 
signing of the terms of Peace. ‘There is nothing like the 
same degree of cheerfulness as prevailed at armistice time. 
Men’s minds are bent too seriously upon the pressing post- 
war problems for them to rejoice whole-heartedly at the con- 
clusion of a Peace which few believe the former enemy 
regards as any more binding than, for instance, his previous 
Treaty with Belgium. But there is a willingness to turn to 
the future and to hope, if rather quietly, for the best 

London Electric Supply shares are weak on the various 
memoranda presented to shareholders in connection with the 
Government Bill. The subject is dealt with more fully else 
where in this issue. An officer, recently demobilised and 
returned to the Stock Exchange market, declared colloquially 
that the various directors had ** properly put the wind up’ 
the investors interested in electric’shares. Bromptons are 
5s. down, so are City of London. Kensingtons, St. James's 
and Metropolitans have all lost 2s. 6d Westminsters had 
experienced a sharp drop in the previous fortnight, and this 
brought in a few bold buyers, whose purchases rallied the 
price to 53, while County of London Ordinary were taken at 
9 11-16, the price mentioned here last week, and have re 
covered to their par. value of 10. It is diflieult to avoid the 
impression that shareholders are giving way to seare, al 
though if the Bill is as wicked and malevolent as its opponents 
aver, the outlook for the London companies must be dis 
tinctly bad. It may be suggested, however, that perhaps the 
opposition is making the utmost of the case against the Bill 

Manufacturing shares are inclined to be somewhat dull in 
sympathy with the depression in the market for London light 
ing shares. English Electrics have given way to 27s., and 
the rest of the group is nofie too good. The General Electric 
Company's report makes pleasant reading. Since the last 
accounts were published the Osram-Robertson Lamp Works 
Company has been absorbed and’ part of the Fraser and 
Chalmers business taken over, so that exact comparison can 
not be made with the previous figures.’ But the net profit of 
£352,400 is £133,000 better, and | substantial: increases are 
made to the appropriations. The dividend is maintained at 
10 per cent., free of tax. It is’proposed to take steps to 
double the capital and to: make it six million pounds. No 
doubt in the process the shareholders will: get that slice of 
;melon for which they ‘have been diligently prepared by 
various references in this column in April and May last, when 
broad hints were thrown out as to what was likely to happen, 
and when the price of the ordinary stond several: pounds per 
share lower than it does to-day, 
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(The financial commentator hears only, as a rule, of those 
cases in which any following of his suggestion is fraught with 
unpleasant consequences to the investor.) 

Callender’s Cable shares have come down owing to dis- 
appointment at the dividend not being increased. Last year 
it was 25 per cent., and, the capital having been doubled in 
the meantime, it is now 13 per cent. Net profits of £135,000 
are £13,000 up on last year’s figures. What made holders a 
trifle shy was the statement in the report to the effect that 
after the cessation of hostilities and the operation of the 
Break Clause in Government contracts, much time had to be 
given to the rearrangement of the factories for ordinary busi- 
ness, resulting in impaired efficiency in the workshops. The 
same sort of conditions will doubtless operate in numbers of 
industrial concerns, and the coal, iron and armament shares 
are dull in tone because of the uncertainty felt in regard to 
the time it will take for swords to be beaten into plough- 
shares. Babcock & Wilcox are 1-16 down at 3%. 

Cable stocks continue to display hesitation. Globe prefer- 
ence are 4 lower, Anglo-American preferred 4, West India and 
Panama 1-16. Marconis fell away to 6} and Marconi Marines 
to 3 5-16. American Marconis are the firmest of the party at 
32s., Canadians keep a shade below 18s., and Spanish are lds. 

Fiome Railway stocks have reverted to the Slough of 
Despond, out of which they gave a brief promise of struggling 
a week or two ago. U nderground £10 shares are } down and 
the shilling shares lost ninepence. Metropolitan Consolidated 
fell 4. Rubber shares show a better disposition upon a 
slender recovery in the price of the raw material. It is 
thought that the raising of the blockade, upon ratification of 
the Peace Treaty, may be followed by large orders from the 
Central Powers for rubber, as well as other produce. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Exzcraiciry Companigs 
Dividend Price 
Yield 


te June 80, 
1917. 1918. 1919, Riseorfall, p.o, 





Brompton Ordinary .. ee ee 100 8 64 —: 4616 
Charing Cross es eo 4 4 8 - 618 4 
do. do. do, Pret... 4% %&% Bt = 618 4 
° ° ee ee ee 6 8 82 - 412 4 
City of London oe ° 8 8 ig —} 618 0 
—_ do. 6 per cent. Pref. .. 6 8 10 600 
County of Lon ee ° 7 7 10 ry 700 
do. do. 6percent, Pref, 6 6 10 _ 600 
ee -~ os 6 54 4 650 
London Electric .. es - Ni Nu 1B _ Nil 
do. — Soro. Pref... 6 6 84 = 714 10 
: a ee ee 
cent. oe x¢ - 
St. James’ wal a. Oe ee 1 a i 
South Lonfon ee 5 5 3 - 716 6 
eh eee Pret. .. ae 7 6 - 616 7 
Westminster ° ee i] 8 53 +2 619 6 
TELEGRAPHS AND TELEPHONES 
Anglo-Am, Tel, Pref, ee ee 6 6 Oe -3 623 
do, Def, ee ee 14 83/6 wa} a 78 0 
Chile Telephone... ee ee 8 8 7 ~ 614 4 
Cuba Sub. e ee oe ee 7 7 ll - 6465 
Eastern Extension .. ee ee (+«CS 8 16 _ *% 00 
Eastern Tel. Ord. .. a fm 8 8 1614 _ 419 1 
Globe Tel. and T. Ord. ° oe 8 16 _ %* 00 
do. do, Pref. .. « 6 6 108 —} 614 6 
Sa Tel, oe ee = » = — 617 6 
ndo-European ee ee ee _ 618 2 
Marconi ee ee e - 2 20 6a — 876 
Oriental Telephone Ord. .. .. 10 it) 4 - 3 613 4 
United R. Plate Tel. ° ee e & Taxa - *% 230 
West India and Panama .. - 8 18 1g —y % 8 6 
Western Telegraph ee ee 8 8 167xd _ 416 8 
Homs Ratt, 
Central London Ord, Assented .. 4 4 634 _ 660 
Metropolitan . ee ° ee 1 1 26 —3 416 6 
U nt Ordinary... Nit Ni ts on wil 
nde ectric 8 = Nil 
do. do, “A” «» Nil Nil 9Jo =. Nil 
do. do, Income .. 4 5 =_ 6% 5 8 
Foreien Trams, &o, 
en » 6 gee came, Beat. ee oa £ He _ 664 
o-Arg. . First 0 5 _ dap 
do. do. @ndPres .. — — _ : aid 
do. do. 6 Deb... ee 5 5 87 =1 790 
Brazil Tractions ee _—- = 634 _ == 
Bombay Electric Pref... 6 6 11 — 511 7 
British yoolumbia Elec, Rly. Pice. 5 5 574xd ~_ 814 0 
de, oO. Preferred Nil 2 46¢xd ~ 576 
do do, Deferred Nil Ni 44 _ Nil 
do. Deb. .. 61 — 6 17 10 
Mexico Trams 6 percent. Bonds.. -Nil Ni 61 —1 Nil 
6percent.Bonds.. Nil § ~_ Nil 
Mexican Light Common .. -- Nil Nil 88 +1 Nil 
0. f. ° « Nil Nil 61 — Nil 
do. ist Bonds... -- Nil Nil 65 —1 = 
MANUFACTURING OCOMPANIES. 
Babcock & Wilcox ee o BW 34 — +: 818 0 
British Aluminium Ord, .. “e 1 10 13 a 514 5 
British Insulated Ord. - @% 1% pe - 561i 1 
British Westinghouse ke ae! a 93 “ 516 5 
Callenders ee o % 2% tt —3 680 
do. Sco ‘os ie 5 68 5axd - 6 510 
Castner-Keliner ee e © 3% 20 23 a 7166 
Edison-Swan, “A” _- — 1k mS 600 
do. do. 5 per cent, Deb, .. 4 5 14¢xd _ 6 12 10 
Blectric Construction .. «.. W WW 12° _ 88 5 
Gen. Blec. Pref... a ee 6 64 104xd _ 680 
= 7 . ee oo ° ee 4 ° 22 _ “ll 0 
enléey .. ge +: 70d \ ob We _ 626 
do, 4 Pref.. oe oe oe 4g 44 3 = 600 
India-Rubber .. o ee oe 10 10 174xd _ 617 4 
Riemens ee ee oe oe. = 10 7 - 700 
Telegraph Con ee oe o 8 254 _ 418 6 


*Dividends paid free of Income Tax. 


MARKET QUOTATIONS, 


Ir should be a making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, J july ‘2nd. 











CHEMICALS, &o. = Se 
@ Acid, Oxalic.. .. «se os perlb, 1/5 
- yao og tal) wT oe 
a ri] 
caged Gace. ll igh me 
+ ‘salginate so 08. -. 0 ” 439 “at 
a Vopper oe oe ee aa6 inc. 
a Potash, Chiorate .. ee ée per Ib, 18 ar 
a ” Perchlorate oe ee . 4s - 
a Shellac ee a oe «+ per owt, £9 £2 inc. 
a Sulphate of Magnesia ++ per ton ého ee 
a Sulphur, Sublimed Flowers ;. ” 428 ée 
a ” Lum ump ee ee ee » &:0 ee 
a Soda, Chiorate .. ee e+ per lb, -— a 
a ee r ton ‘he ee 
@ Sodium hromate , casks ee oor ie ee ee 

METALS, &c. 

¢ Brass (rolled metal # to 12° basis) per Ib, 1/0za. 4d. ine. 
c » ‘Tubes (sohd drawn) oe ” 13 w 1/3} 74. inc, 
Cc ” Ww o or e. ” 1/04 qd. inc. 
ec Copper Tubes (solid drawn) .. os 1/43 7d. ine, 
sw Bars (best selected) .. per ton #141 #4 ine, 
@ » Sheet oo 6=—ay we ” #2 #4 inc, 
gw Rod .. ee ee ee ” éial #4 inc. 
d » (Blectrolytic) Bars or ” £93 £5 inc. 
d ” ” Sheets .. ” &icdi ee 
dw ” Wire Rods ” 2101 £5 inc. 
7 menite Roa ” 2 am. —_ —_ —_ artes 
aGematine Wis 0” ee 
é Gutta-percha, fine . ee ee ” 11/- ee 
A India-rubber, Para fine . ee 2/53 ae inc. 
é Iron Pig (Cleveland warrants) +. per ton Non. 
< 4» Ware, galv. No, 8, P.O, qual, Pa £42 
ra a. Pig .. ee ee -_ -. 10 10/- dec. 
a Me ee se oe «+ per bot, a £2/£2 10 
« Mica (in original oases) small .. per lb, 9d. w 46 . ae “a 
e ” » medium ” 5j- to 10)- sé 
e " » «large .. ” 12,6 to 25-/@ up. “. 
d Silicium Bronze Wire ..  .. Ib. 15 a 
r Steel, Magnet, in bars .. ee er ten ~ Re 
@ Tin, Blook (kinglish) ee ee ” £237 £2 dec. 
na » Wire, Nos.1tol6 .. e+ per lb, 4/- ae 














a G. Boor & Oo, a James & 
c ‘thos. Soiton & Sons, Ltd, 
4 Frederick — a4 Go. 
e b’. Wiggins & 
f India-ubber, G Gutte-Percha and 
‘elegraph Works Oo., Lad, 


Lowe. 
uchard Johnson & Nephew, Led. 
P, Ormiston & sons, 
W. &. Dennis & Us, 


a  eakes 








Fuse Sizes for Motors,— Tables are given in the 
Electrical Keview, of Chicago, of March 15th, showing the 
starting fuse sizes "recommended by the W. estinghouse Electric 
and Manufacturing Company for various types of motors. 
The + 8 are based on the following values of starting 
current :— 


Times full load 
Motors. current at starting. 
Polyphase wound motor... a Bes ak 14 
Squirrel cage (thrown on line) oo 3 
1-phase repulsion induction with rheostat we 2 
ph — rheostat 4 
Direct current a ; #2 13 


Since the starting fuses dies squirrel-cage Lena for repulsion 
motors without rheostats are rated respectively at three and 
four times full-load current, they give practically no overload 
protection under running conditions. {n such cases double 
throw switches should be provided, so that fuses rated at 14 
times full-load current may be switched in circuit for normal 
running. The tables cover D.c. motors up to 100 #.P.; ; 2-phase 
and 3-phase wound rotor induction motors up to 50 EP. 

2-phase and 3-phase squirrel-cage motors up to 5 H.P.; ; and 
single-phase motors up to 10 H.P. 


Copper in Chile. — Copper mining in Chile, though 
greatly hampered by war conditions, was, on the whole, more 
productive in the years of war than in previous years. This 
increased output of the mines was due to new methods of 
working and improved installations of plant. The most im- 
portant of the Chilean copper mines, owned by the Chile 
Copper Co., which are among the largest in the world, 

possesses reserves estimated at 700,000,000 tons. These mines 
tea pee — to the year 1918, a daily output of 27,000 tons. 
This uge production fell, in consequence of a shortage of 
fuel and shipping space, to 10,000 tons. But since the be- 
ginning of 1919 it has risen again to 15,000 tons. According 
to the Wall Street- Journal, it is estimated that the production 
in 1919 will be: for the Chile Copper Co., about 100,000 tons; 
for the Andés Copper Co., about 50,000 tons; and for the 
Braden Copper Co., 75,000 tons. When the enlargement of 
he works now in ‘progress has been completed, the Chile Co. 
Le! wal bo = @ position to produce 150,000 tons a year.—Metall 
u 
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; (Continued from Vol. 84, page 756.) 


Electric Transmission. 
By S. L. PEARCE, M.Sc., 0.B.E. 


(Abstract.) 


InrroDUCTION.—It may be regarded as axiomatic that, other 
conditions being favourable, the correct location for a generat- 
ing station is at the centre of gravity of the load. Departures 
from this rule will naturally arise as the result of :— 


1. Conditions: unfavourable for local grnsenting stations. 

2. Conditions particularly favourable for generation at some 
alte, more or less remote from the centre of gravity of .the 
load. 


Hither of the above may be the determining factor, but in 
this country condition (1) is likely to be the predominating 
one. 

Unfavourable conditions for local generation may include :— 


(a) Cosé of land. 

(b) Excessive rates and taxes. = 

(c) Absence of cooling water facilities. 

(d) Difficulty of bringing coal to the works, and also of 
disposing of ashes, &c. : 

(e) Risk of creating a nuisance. 

Condition (2) may include :— 

(a) Cheap land. . ~ 

(b) Low rates and taxes. 

(c) Good cooling water facilities. sf ‘ 

(d) Good railway and coal-handling facilities, and conveni- 
ences for disposal of ashes. : ’ ; 

(e) Ample facilities for extension, and no risk of creating a 
nuisance, : : 

(f) More favourable conditions for economical generation 
under conditions of combined load and diversity factor, &c. 


The case of a natural source of power will be of very rare 
occurrence in this country. Obviously, it might easily con- 
stitute, 4s in the United States and Canada, the sole factor 
governing the choice of site. | sar 

Whether arising from conditions (1) or (2), or both, it is 
obvious that the removal of the generating Station from the 
centre of gravity of the load to some distant site may possess 
distinct advantages so far as the actual cost of generation is 
concerned. It therefore becomes necessary to examine to 
what extent the advantages of the distant site may be neu- 
tralised, or even outweighed, by the cost of transmission. ~ 

In this connection it is impossible to lay down any hard 
and fast rules,-and it seems certain that if will always be 
necessary for every specific-case to be considered separately 
upon its merits. 


TRANSMISSION CHARGES AND Loss&s.—Transmission may, for 


the purpose comparison, be roughly divided into three 
primary forms (see fig. 1) :— 
Case. 1. 


A represents the centre of gravity .of the load, but the 
generating station is located at s, and all the energy from 
8 is delivered to a over the transmission line L. 


Case 2. 

This is similar to Case 1, but now, instead of the full 
output of s gomg to A, portions are tapped off at B and c, 
&e. ; 

Case 3. F 

In this case 8 is the equivalent of, cay, & super-station. 
It may be approximately at the céntre gravity of widely 
distributed load centres, A, B, C, D, E, &c. ; 

In each of the above cases—which are purely diagram- 
matic—the single lines may represent duplicate conductors 
which do not necessarily follow the same route. 

In Case 3 the load centres will probably be interlinked. 

_ Case 1.—This is a simple case of point-to-point transmission. 
Proportionately it is the most expensive arrangement, as all 
the liné and transformer charges are debited to the supply 
to A. 

These charges include :— 

(2) Capital charges on line. . _ 

(b) Maintenance and- depreciation charges on line. 

(c) Cost of energy loss on the line. 

(d) Wayleaves and rating. 

(e) Transformer losses. 

(f) Capital charges on the necessary extra plant installed 
at s. 


_ Lf the load at a = x, and full-load line loss kx*, (where 
/ is a@ constant depending on the voltage and length of line) 

z, then for the same margin of spares the plant capacity 
at S = X + 2 + Y, where Y is the normal margin of spare 
plant. If 2 is only small, then the increased risk will no 
loubt be taken with the plant x + ¥, but where z becomes 
“ppreciable this cannot advisably be done. 

The line loss is proportional to z* and therefore falls off 
very rapidly as the load is reduced; hence, if the transmis- 
“on losses are at all , the effect on the load factor may 
be Very considerable. will affect the cost of generation 


and increase the cost of the line losses. If the line is an 
overhead one the regulation may be very bad, involving the 
additional expense of suitable apparatus for correcting the 
power factor. 

Case 2.—This in its simplest form is but a modification, of 
Case 1. It is naturaily more economical than 1, because the 
average length of the transmission is obviously much shorter, 
and, moreover, there is a prospect of still further reduction 
in the transmission losses owing to the possible diversity in 
the loads at the several tapping centres. 

Case 3.—This is likely to be the super-station condition, 
and it is the most satisfactory arrangement of the three, 
because, presumably, in the first case the station site s has 
been selected for the most favourable generating conditions. 
Owing to the overlapping of the separate demands the re- 
sulting diversity will improve the load factor, and the in- 
cidénce of the line losses on peak load will not be so pro- 
nounced, and in any case local load at F, in the shape of 
electrochemical or electrometallurgical works, may be taken 
on _to absorb the line loss plant during periods of average load. 

In cases where the generation is by some natural source 
of power, such as Water, then the incidence of the line losses 
becomes less important, and it may pay to transmit over 
very long distances with correspondingly high losses; but even 
under these conditions it seems difficult to justify—on purely 
economic grounds—a transmission component of the overall 
charges so high as 86 per cent., which, according to Mr. H. 
Kensit, is a figure actually obtained in one instance on the 
Ontario power scheme. 

The same authority also states that on the whole system of 
the Hydroelectric Power Commission of Ontario the cost 
of transmission is approximately one half of the total cost of 
power as delivered in bulk. 

Capital cost of line is independent of load factor, and is 
governed solely by pu maximum load; hence, it is 
dependent upon the diversity factor of the load. 

As capital charges—at any rate in the case of hydroelectric 
schemes—form by far the largest percentage of the cost of 
transmission, it is clear that the magnitude of the peak load 

rmines the price to the consumer more than the load 
factor of his own particular supply. 

The losses in any.transmission line are proportional to :— 

{s The square of the load. 

(b) The length of the line. 
and inversely proportional to :— 

(c) The line pressure (for the same current density). 

For known conditions of load it is, therefore, possible to 
calculate the loss under the most favourable conditions of 
pressure in any particular length of line, and the commercial 
prectioaiiiey, or otherwise, of any particular scheme may 

readily ascertained. 

INTERLINKING.—The case of linking-up does not compare 
with that of direct transmission. The primary object of 


Case 1. [8 } (A) 


¢ 





Case 2. : 








Fig. 1, 


linking-up is to permit the floating interchange of power 
between two or more stations, and the main objects to be 
attained are :— 

1. Increased reliability of eupply. 

2. Improvement of the load factor on the largest and most 
efficient plant. 

8. Full advantage to be taken of diversity factor. 

4. Plant, and therefore capital, utilised more economically. 

The economical advantages accruing from such a scheme in 
industrial areas have been shown to more than compensate 
for the capital and running costs incidental to the necessary 
linking cables. 

Pornts IN CONNECTION WITH TRANSMISSION Lanes.—The first 
requirement of any transmission line—be it overhead - or 
underground—is reliability, and this is an absolute essential 
in the case of a point-to-point system where there is no 
alternative supply route, as in the case of a linking-up system. 

With the introduction of the very much higher voltages 
that are likely to be used in the near future, the great dis- 
parity in cost between overhead and underground lines largely 
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disappears. Strategic and climatic considerations also support 
the use of the latter. 

It is very much open to question, sanuiliek whether the 
use of overhead lines is likely to be continued in the future, 
at any rate for main transmission and for interconnecting 
the new super-stations. Their extreme vulnerability to 
malicious damage and injury arising from aircraft accidents 
are factors which require serious consideration. In the less 
densely populated and comparatively undeveloped districts 
overhead lines will continue to be used as branch feeders and 
distributors. 

For the same degree of reliability as would be obtained 
with the generating station at the centre of gravity of the 
load, it will be necessary for the lines to be at least com- 
pletely duplicated, and preferably run by separate routes. 

or reasons of economy and—in the case of underground 
lines—in order to maintain the cables in good condition, both 
sets should always remain in commission, as their sound 
condition is then assured and the line losses are greatly 
reduced, so much so, in fact, that the capital charges on 
the line will probably become the predominant factor in the 
transmission costs. 

Experimental work has demonstrated so far that a 66,000- 
volt, 3-phase cable is both a commercial and technical prob- 
ability; the use of cables will limit the line pressure, there- 
fore, to approximately 66,000 volts. It will be a matter for 
serious consideration as to the extent to which it will be 
advisable to put spare copper into the cables, and it seems 
probable in many instances that copper in the cables may 
be a sounder financial proposition than extra plant to cover 
line losses. 

The advantages of extra copper in the cables are :— 

1. Greater cross-section with-lower electrostatic strains. 

2. Lower dielectric losses. 

3. Reduced copper losses, and 

4. A greatly increased margin of safety even at very high 
pressures. 

This will mean lower maintenance cost, and will probably 
more than pay for the very slight increase in the overall 
cost of the transmission line. 

If the load grows gradually, it may be necessary for copper 
to lie idle in the ground for some years, as the gradual 
increase of cable capacity to keep pace with the load would 
not be commercially practicable. ; 

All the copper may, however, be used, and the resulting 
saving on the line losses, and the corresponding reduction 
of line loss plant, will probably largely cover the capital 
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Fig. 2. 


charges on the extra copper. More especially will this be 
the case if the present loan periods of 15 and 25 years are 
observed for plant and mains respectively. 

The capital cost of lines (cable or overhead) is by no means 
proportional to the amount of copper only, whereas the loss 
at any one pressure is inversely proportional to the amount 
of copper. If, therefore, the loan period for cables is longer 
than for plant, it is quite probable that extra copper may be 
a better proposition than line loss plant, unless the latter 
can be economically employed on Jocal load during “ off 
peak ’’ hours. 


NUMBER AND Size or Casies.—The larger the scheme, the 
less the likelihood of a complete failure of supply due to cable 
breakdowns, because there would naturally be a greater 
number of main feeders, and the probability of a failure on 
more than one or two at the same time would be very 
remote. Consequently, the proportion out of commission 
would not involve dangerous overloads on the remaining sound 
cables. In other words, the greater the number of feeders 
in parallel, the less the importance of spares and the greater 
the factor of safety. 

This consideration suggests a reasonable limit to the cur- 


rent-carrying capacity of 8.7.8. cables, as in many cases it 
would undoubtedly be better policy to run two cables by 
separate routes than a single cable of an équivalent capacity, 

A further advantage is the reduced temperature rise, and 
consequently increased permissible current density, im the 
case of the smaller cables. This reduction in size of conductor 
is, however, ultimately limited by the greatly increased elec- 
tric stress on the dielectric, and also by economic considera- 
tions. 


OverHEAD Lines.—Within the limits of excessive corona 
losses and excessive capital charges, it is usually advisable 
to work at the highest possible line pressure, if only for the 
following reasons :— 


(a) Reduced capital expenditure (within limits). 

(b) Lower percentage line loss (for same current density). 

(c) Owing to the lower line current at the higher pressure, 
the inductive drop is reduced. 

(d) Owing to_the higher value of the line pressure, the 
inductive drop becomes of less importance, unless indirectly 
increased by the necessary greater distance between the 
separate phases. 


“4 





COMPARISON OF ECONOMIC TRANSMISSION CONDITIONS 
CURVE A 30-K¥ OW LINES 
8 60K¥ Oc 
CURVE C. 30-KV CABLES 
CURVE DO 60-«¥ Oc 


wes 


60 bo 100 
L040 FACTOR PER CENT 


Coal at 20s. per ton. The curves show the‘ distance to which electricity 
generated in a super-station can be transmitted at an over-all cost equal to the 
cost of generation in a loca] station (curve A, fig. 2). 


Fic. 3. 


Owing to the prohibitive increase in the C’R losses and 
the voltage drop on long lines, the capital charges would in- 
crease in a greater ratio than the mileage, unless the line 
pressure were raised, as shown in Appendix F. 

This emphasises the importance of increasing: the voltage 
to the highest possible commercial value on long lines. 
Obviously, however, there must be a limiting value for the 
pressure, and this ‘will be reached when the corona losses 
become comparable with the C*R losses at a lower pressure, 
and the increased capital charges arising from the more 
expensive features of the life construction and switchgear 
equal, or exceed, those on the increased weight of copper at 
a lower pressure. 

In comparison, it is interesting to note that the transfor- 
mation costs are not directly affected to any great extent by 
the length of the line, but only indirectly by the possible 
corresponding alteration in line pressure. 


ADVANTAGES OF Hi1GH PrEssurES.—In the case of both cables 
and overhead lines it is, within limits, usually advantageous 
to have the pressure as high as possible, because the higher 
pressure means a smaller current for the same power, and 
therefore there will be less likelihood of trouble due to surges, 
&c. The capacity and dielectric loss effects with cables will 
become more pronounced as the pressure is increased. To 
some extent these effects are advantageous, since one serves 
to correct the power factor of the system and the other acts 
as a relief valve for high frequency surges. The electrostatic 
storage of energy on a large F.H.T. cable system is, however, 
very considerable, and great care must be exercised in order 
to avoid accidental discharge of the system as a condenser. 
Static effects of this description are greatly minimised by 
the earthing of the neutral point. 

In order to reduce the temperature rise and increase the 
factor of safety, the sectional area of all £.H.T. cables could 
be increased with advantage in the immediate neighbourhood 
of the generating and principal sub-stations. 


Cost er Lossrs.—Copper losses in lines and transformers 
should not be debited with the same cost as magnetising and 
dielectric losses, owing to their low load factor. In fact, 
it is difficult to resist the conclusion that they should be 
debited with all the capital charges on the extra “line loss 
plant,”’ provided that the latter is not employed otherwise 


’ 


during “‘ off peak ’’ hours. 

EcoNoMICAL CONSIDERATIONS.—In the case of overhead trans- 
mission at comparatively low pressure, the most economical 
section of conductor can usually be arrived at by the applica- 
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tion of Keivin’s law. -This law merely relates the annua] cost 
of the O’R losses to the annual interest and depreciation 
charges on the conductors. : 

Equality of these two charges obviously gives the most 
économical wrung conditions, and with comparatively short 


lines, and where the cost varies closely in proportion to the 
total amount of copper, the resulting cross-section of con- 
ductor is usually a satisfactory one. . 

Although in some cases useful as a rough preliminary 
guide, Kelvin’s law is not preety applicable to present-day 
schemes, for neither in the case of £E.H.T. overhead lines 
nor super-tension cables is the capital cost by any means 
proportional to the section of the conductors. 

In the case of long lines, if the cost of generation is low 
the line regulation may be the factor governing the section 
of conductor, and similarly in the case of super-tension cables 
permissible current density may be limited by the maximum 
safe working temperature of the dielectric, 

On long overhead lines the voltage drop usually becomes 
excessive before the load exceeds economical limits. If syn- 
chronous condensers are used the line drop may be reduced 
to negligible proportions, but the efficiency of the transmis- 
sion line is appreciably reduced, and this factor may ultimately 
limit the economical load. 

Careful consideration of the probable ultimate load is, 
however, of the utmost importance, and it is safe to say that 
in every case the line losses will not attain their maximum 
value for several years. 


LoaD Factor.—In view of the universal demand for a 
shorter working week, it appears probable that load factors 
may not (at least for some years) attain the values anticipated 
unless two-cycle working shifts become generally adopted. 

Appreciable reduction of load factor will have a very marked 
effect on the economical aspect of super-station generation 
and transmission. 

In this connection the main line railway load should 
ultimately becom’ a desirable one, for with a short headway 
passenger servicegluring the day and a dense gopds services 
during the night, the load factor may be expected to attain 
a fairly high value. The figure given for an American line 
was 70 per cent. 


Cuoice or Route ror Trunk Line Casites.—Convenient lay- 
ing and maintenance conditions require that the cables should 
be laid along well defined and accessible routes. 

Virgin ground is obviously most undesirable. <_ 

‘The most suitable location is undoubtedly under the main 
high roads, as it possesses the following, amongst other, 
advantages :— 


1. Usually the shortest convenient route between important 
centres, and also the most well defined. 

2. The high roads provide a hard and well-settled sub-soil 
with a minimum risk of subsidence. 

3. Advantage of extreme accessibility, both for laying and 
subsequent maintenance. 

4. Convenient for transport of cable and material. 

5. Not likely to be disturbed by future building operations, 
or town planning schemes, &c. 

6. Alternative routes frequently available. 

It has been suggested that the trunk cables should be run 
alongside the railways, but it is difficult to see what great 
advantages such routes offer, and it is certain that they 
possess certain disadvantages, amongst which are the follow- 
ing :— 

1. Railways in many cases do not follow the best routes, 
and they may necessitate considerable detours. 

2. As a rule there is very little room available at the side 
of the track, especially for the number and size of transmis- 
sion lines contemplated in the future: 

3. The obvious difficulty of laying the cables in cuttings and 
tunnels, and over viaducts and embankments. 

4. Difficulties incidental to laying and maintenance greatly 
x mee and probability of cables being frequently inacces- 
sible. 

5. Great risk of em mh cables in the event of derailment 
or other accidents on railway. 

It is obvious from the considerations set forth in the 
introduction to these notes that there can be no justification 
for @ transmission scheme, as compared with a local generat- 
ing station—so far as the economic aspect of the matter is 
alone concerned—unless the current can be delivered at the 
busbars to the feeders at a price low enough to counter- 
balance the transmission and transformation charges. 

The author believes, however, that in future it will be 
impossible to shut out easter other influencing considera- 
tions and to determine policy on the lines of the economic 
aspect alone. . : : 

With a view. to giving a lead to the discussion, and in 
order to test the opinions of the members, the author has 
put forward in the appendices certain concrete examples of 
transmission costs under varying conditions, together with 
certain data and estimates relating to the costs of production 
at existing and future power stations. 

The estimates have been carefully prepared, for the most 
part upon data supplied by several manufacturers, and are 
believed to be as reasonably, or at any rate as relatively, 
accurate as present-day circumstances will permit for costing. 

It is hoy that a consideration of these notes, the figures 
submitted, and the discussion resulting therefrom may assist 
in a truer appreciation of the problem of electric tranamission, 


In conclusion, the author wishes to acknowledge the as- 
sistance he has received in thé preparation of these notes 
from Mr. L. R. Lee and Mr. H. A. Ratcliff, of- the Man- 
chester Corporation Electricity Department. 


Appenpix A.—Comparative costs of underground and over- 
head transmission at 33,000 volts between two generating 
station sites in the Manchester district. 

Carrington to Barton (Manchester) = 4 route miles. Power 
transmitted, 100,000 kw. at 60 per cent. load factor. Power 
factor, 0.8. Pre-war prices. Copper basis = £100 per ton. 


A. UNDERGROUND TRANSMISSION AT 33,000 VoLTs. 





1. Capital Costs— £ 
(a) 9 cables nd i x an “se — 117,000 
(b) Trenching and reinstatement tae ab 12,000 
(c) Jointing... ch iS si wii aol 3,500 
(d) Laying te ea ee _ wan i 1,500 
£134,000 





to 


. Annual Standing Charges— 
(a) Interest and sinking fund at 8 per cent. ... 10,720 
(b) Maintenance at 1 per cent. ... mes uae 1,340 
8. Annual Running Charges— . 
Line losses, taken at 0.275d. per Kelvin* sae 7,810 





4. Total Annual Costs .... ca putt aia ... £19,870 


B. OverHEAD TRANSMISSION aT 33,000 VoLTs. 





1. Capital Costs— £ 
Overhead lines complete... = a 7 55,000 
2. Annual Standing Charges— £ 
(a) Interest and sinking fund at 10 per cent. ... 5,500 
(b) Maintenance at 3 per cent. ... as we 1,650 
3. Annual Running Charges— £ 
Line losses, taken at 0.275d. per Kelvin ... ‘iia 11,910 
4. Total Annual Costs... or a = ... £19,060 





Note.—No wayleaves required in either case. Rating ap- 

roximately the same in each case. Cable prices based on a 
en quotation in October, 1913. Overhead line prices based 
on a cable maker's estimate. 


Aprenpix B.—Cost of transmitting 100,000 xw.—under the 
conditions stated—from the Merseyside to the Manchester 
area by means of a 150,000-volt overhead line and 5 miles of 
underground cables. ; 

Merseyside to Manchester = 38 route miles. Power trans- 
mitted, 100,000 kw. at 60 per cent. load factor. Power factor, 
0.8. 33 miles of duplicate overhead lines at 150,000 volts. 
5 miles of underground cables at 40,000 volts. Copper basis, 
£100 per ton. 





1. Capital Costs— £ 
(a) 33 miles of overhead lines _... en si 360,000 
(b) 5 miles of underground cables -_ we 200,000 
(c) Step-up and double step-down transformers, cal 
B.H.T. switchgear and sub-station buildings... 625 00M) 
2. Annual Standing Charges— 
(a) Interest and sinking fund on overhead lines 
at 10 per cent. an on mad dei a 36,000 
b) Interest and sinking fund on cables and : 
plant, &c., at 8 per cent...  ... va _ 65,000 
(c) Maintenance on overhead lines at 3 per cent. 10,800 
(d) Maintenance on cables and plant at 1 per 
cent. ... Me? Ra wm son oa i 8,250 
(e) Wayleaves in ae i — ont 900 
(f) Rating (approximate) ... tos oe = 20,000 
8. Annual Running Charg:s— £ 
(a) Overhead line losses at 0.275d. per Kelvin ... 7,080 
(b) Cable losses at 0.275d. per Kelvin ... a 4,130 
(c) Transformer losses (3 X 2 per cent) at 0.2d. ; 
per Kelvin... as ah Ao e ~ 26,250 
4. Total Annual Costs ... ok =e oh ... £179,360 
5. Cost per Kelvin delivered in Receiving Area ... 082d. 


Note.—Above prepared on 1917 prices for items other than 
copper. 
Appenpix C.—Underground cables throughout at 40,000 volts; 
conditions outlined in Appendix 


1. Capital Costs— £ 
(a) 36 miles of cable laid ... ‘ie os ... 1,675,000 
(b) Transformers, switchgear, and buildings ... 450,000 
2. Annual Standing Charges— £ 
(a) Interest and sinking fund on cables and 
plant, &c., at 8 per cent. ... ae ins Ee 170,000 
(b) Maintenance on cables and plant, &c., at 21 250 
1 per cent. ...  «. ‘aes me on or: 21,250 
(c) Rating (approximate) 20,000 





* Kelvin=Board of Trade unit, 
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3. Annual Running Chargea—- °° theo 
(a) Cable losses. at 0,275d. per Kelvin .. Pr 31,350 
(c) Transformer losses = Ox$; per eemeias at 0.24. 
per Kelvin S 17,500 
i. Total Annual Costs £260,100 100 
5, Cost per. Kelvin delivered in recsiving area 11854. 


Note.— 


-Above prepared on 1917 prices for items other than 
copper. ° 


APPENDIX D. 


Particulars relating to the total cost in pence per kelvin delivered 
to feeders from certain typical existing stations in Cheshire, 
Lancashire and Yorkshire. Year ending March 31st, 1918. 

















: 

| PR f plant , : Total t 

Kilowatts | vergunning on “ Rae. | Saat & gen tabete 
installed. | rocning | iver urgpiy. | PeFennam. | Percent.) odors 
20.390 100 Nil 59,818,630} 31°4 “475 
7200 Nil |. 100 15,683,556| .37°8 | 7 510 
41,800 Nil | 100 66,717,696} 32°08 ‘710 
67,750 80 | 20 199,330,250! 41°8 "520 
50 Summer 60 ~ - “ eane 
58,500 4 Nin Winter 100 [| 167,898,373| 39°5 456 
11,000 ° Nil 100 26,737,350] 35 "641 





* Corrected for coal at 20s. per ton, inclusive of all capital charges on station. 


Note —The above costs are not strictly comparable, e.g, cost of manage- 
ment and income tax are in certain cases excluded, whilst capital charges vary. 


APPENDEX E, 


“"CoRRECTIONS FOR VARYING CoAL Costs (shillings per ton). 
Coalat...... 15 16 17 18 19 20,21. 22 .23..24. 25 
Total cost... "273 °282.°291 "300 “309 °318.°327 "336 °345, 354 “363 


OverHBaD Conpuctors (Appendix F).- 


10 miles. 20 —— 80 miles. 
: 30,00 7,000 1,044,000 1, 341,000 
4 (30,000 747 
Capital costs “ ... "+ 169.000 748,000 946,000 1,144,000 
Interest and (30,000 65,700 95,400 125,100 
Pobre: (sinking fund* {60,000 68,800 83,600 103,400 
senting 4 Maansainnaak PP 13,410 22,820 31,230 
chintoaae a hear 11,440 17,880 23,320 
bi yor |Rating and { 80,000 5,000 10,000. 15,000 
wayleaves, | 60,000 5,000 10,000 © 15,000 
Annual running charges locas 32,500 47,500 62,500 
(cable & transformer losses) (| 60,000 27,500 37,500 Poesy os 
7 000 116,610 175,220 830 
Total arinual costs bee 107,740. 148,480 189,220 
. At 60 per (30,000 053d. ‘08d. ‘] 
or ae { cent. L.F. {60,000 “049d.  0675d. “087d. 
Polivered, |A* 40 per _ {30,000 “074d, “110d. "1474. 
elivered. (cent. L.F. 160,000 "068d: "098d, “120d. 
Line losses caloulated at 0°275d. per kelvin (L.F. 60 p.c.); 0°30d. 
(LF. 40 p.c.). 


Transformer losses calculated at 0°224d. per kelvin (L.F. 60 p.c.) ; 
024d. (L.F. 40 p.c.). 
The above figures of present day costs are given with reserve 
and are probably somewhat underestimated. 


UNDERGROUND CABLES (Appendix @). 
10 miles. 20 miles. 

Volts, £ £ 
{30,000 1,055,586 1,661,160 2,266,740 
* (60,000 1,027,920 1,505,840 1,983,760 


80 miles. 
£ 


Capital costs 


ae and {30,000 84,443 132,888 181,336 
Estimated costs per kelvin delivered to feeders from future super- parry sinking fund{ | 60,000 82,282 120,464 158,696 
power stations, standing < Maintenanee$ { 30,000 10,556 16,611 22,667 
Present-day costs. menibeon (60,000 10,279 15,058 19,837 
60 %, 40 % ome | Rati {30,000 5,000 10,000 16,000 
load factor. load factor. ing * 160,000 5,000 10,000 15,000 
Coal nee ose ae eee "175d. 182d. Annual running charges = {som 38,500 59,100 79,700 
Oil, water and stores... on o- = “002 ‘002 (cable &transformer losses) (60,000 26,750 35,600. 44,450 
Repairs and maintenance eke wes 018 025 Total 0] cots 130,000 188,500 218,600 298,700 
Wages and salaries =... © «1 30s - 018 "025 ee ** (60,000 124.261 © 181,100 238,000 
Rates and administration... ose "015 “021 -in a. (At 60 per (30,000 ‘0632d.  ‘0998d. "136d. 
Gh sow ao 135 > d. |" cent. L.F. (60,000 °0566d. 0827d. "108d. 
SEE —— per xeivin \ At 40 per {30,000 ‘O886d. “138d. "181d. 
Total ... ‘+ wes “818 390 delivered. (cent: L.F. 160,000 “0816. "118d. ‘154d. 
Capital charges, 222 per K.W f. j-equated-figure for interest. and * 10 per cent. on lines, 8 per cent. on 
sinking fund, 9 per cent.; coal consumption, 18,000 B.TH.U.-per ; rere poe oh wets ea cient. se 
kelvin delivered to feeders ;-coal cost per ton, 20s, § 1 per cent. on cables and plant. 
APPENDIX F, 


Data relating to the transmission of 100,000 k w. at 0°8 power factor, distances of 10, 20 and 30 miles, 33,000 and 66,000 volts, by overhead lines. 


Per 10 miles. 





t 


| 














| Sizeot | Fall load 22: ae 
Voltage at No. of | conductor. voltage drop. | Full load. 
receiving end. circuits. | ate 
: | 
Sq. in. | Volts. |Perecent. “a 
- ~ ee’ } — a — ettentdtineea |< 
30,000 12 02 | 2,030 6°77 3,240 3°2 
60,000 6 02 2,236 3°72 1,614 16 
60,000 6 O16 | 2,380 3°97 2,160 2°2 


Per cent.| 














Copper loss. "Present: day costs. 
Units expressed as a Ber 
| percentage of units sold. oa Total cost per - 
7 10-mile 20-mil 30-mil 

nt — = —— run. wa? oun. 

poe ee z 3 : 
3°2 2°48 2°02 297,000 594,000 891,000 
1°6 1°24 101 206,600 412,200 619,800 
2°2 | 1°65 1°36 198,000 - | 396,000 594,000 








Current per ductor, 200 pe 


Three poles abreast. 


No duplicate lines included. 


APPENDIX G. 


Data relating to the transmission of 100,000 KW. at.08 power factor, distances of 10, 20’and ‘30 miles at 33,000 and 66,000 volts ~ 
~" by underground cables. 


Per 10 miles. 



































Copper loss. 
Full load voltage Ra na + tee cS ss . + Present-day costs. 
’ Cc t J . Loss expressed as a percentage | 
a _ No.of | Size of | = . ite | of morte in receiving |_ 
ceivin Po vt con- conductor area, 
n+ is *| ducior. | per cable, ee aay S| : = 2 We 7 
| (Amperes,) | | -Motal jp " | ‘Load tactor, pet-cent, c ———Total cost per——— 
iVolts, | Per cent. Kw, ee ee ‘ 
‘ : ss! |. 00 | . 60 40 10-mile run, | 20-milerun. | 80-mileron, 
Sok eSNG "77s OS SAE omaecee acca _|: al Ste ERIE dia: 
| aq. in, | } } } 2 £ 
30,000 12 O16 | 200 1,120 373 | 4,650 ‘65 | 4°65 3°42 274 | 605,580 1,211,160 | 1, 8i6, 740 
30,000 10 O25 | 241 "835 | + 2°38 3,480 | “48 | 3°48 2°56 205 | 625,820 1,251,640 1 877, 460 
60,000 7.) OB | 172 962 | 16 2,005 20 _ 1°47 118 477,920 955,840 | 1,433,760 
seta premes conductor temperature taken to be 120° Fahr. for 100 per cent. load factor, 100° Fahr. for 60 per cent. load factor, and 90° Fahr. for 40 per cent. 
om acto 
Dielectric losses on ‘the | A3 000 and 66,000: volt cables are about | watt and 8 watts per yard respecti ag and are therefore only quantities of the second order. 
In the above s98 re ame Gi tric losses have been ignored because they are fully co ial effect of the cable-charging current on the 
power r of the system. 


No spare cables included. 
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In the course of the paper, Mr. Pearce pointed out, 
ouh mbariotae a t the crossing of the 30 and 60-Kv. 
curves at a comparatively short mileage indicated the advan- 
tage of using the higher pressure in the case of both cables 
and overhead lines, The reason for the curves crossing was 
the higher cost of: the 60-Kv. A eet These curves 
showed very. clearly importance of a high load factor on 

a transmission system. He added that - it. would be obvious 
that the curves on fig. 3% must. be regarded as more or less 
elastic, and therefore they must be used with considerable 
discretion... The economic transmission mileage was governed 
by the difference between the super-station cost and» the 
average station cost, and not by the actual values of such 
costs ; consequently a very small reduction in the super 
station cost would result in a very appreciable increase of 
the permissible transmission mileage. 

The two- following cases would serve-to illustrate -the im- 
portance of this point, and it should be noted that no allow- 
ance had been made for the slight reduction in the value of 


‘the annual line charges due to the lower generating costs :— 
scheme 


Taking the case of the 80-xv.. cable a system 
load factor of 60 per cent. The permissible transmission dis- 
tance was seen from fig. 3 to be 16.8 miles, this value being 
based on the same cost of 20s. per ton_at both the 
average station and super-station. If however, for any reason 
coal could. be obtained at the super-station for 15s. per ton, 
the resulting effect would be as follows :— 

Reduction in cost of coal, 25 per cent. 

Reduction in total cost per unit at busbars, 13.8 per.cent. 

Increase in difference between angue-diation and average 
station costs, 48.5 per cent, 

Corresponding increase in transmission aietes, 69.5 per 
cent. 

New value of transmission distance, 28.5 miles. 

Similarly in the case of the 60-xKvV. cable scheme, with a 
system load factor of 60 per cent.; with, coal at 20s. per ton 
the permissible transmission distance was 22.4 miles, but 
with coal at 15s. per ton the values became :— 


Permissible transmission distance, 39.1 miles. 
Increase in transmission mileage, 74.5 per cent. 


If, therefore, owing to exceptionally favourable location, or 
for other reasons, the cost of coal at super-stations could be 
appreciably reduced, then the long-distance transmission of 

electrical ene from such stations would take ‘on quite a 
new ‘tuspect. is emphasised the tremendous importance of 
an abundant supply of cheap, or relatively cheap, coal, for 
the projected super-stations. 


Discpssion: 


In opening the discussion, Mr.. B. We.pourn said . he 
agreed that every case must ‘be treated on its own merits; 
he considered. that main transmission must be by underground 
cable, but overhead : lines. could be used for distribution. 
Dealing at Some length with Appendixes F and G, he pointed 
out that a considerable portion.of the capital and_annual 
charges arose from the step-up transformers, and went on to 
give particulars of some 4,000-kw. hydro-electric plants, 
generating at 33,000. volts, which were installed in 1906 at 
Subiaco, in connection with the s upply to Rome. These had 
proved so satisfactory. that ewer’ ad itional sets were installed 
about two years ago. pal troubles which had been 
experienced had been due to wg > 2 Fas disturbances, which 
had been carried back to the generators through the over- 
head wires. _He pointed out the importance of investigating 
the possibilities of 30,000-volt generation in this country, 
where lightning troubles. could be avoided by the uge of 
underground cables, and giles attention to the saving effected 
in capital cost, space, and running charges if this were done. 
He had only had the paper in his hands for a few hours, but, 
in view of the camel ous increase in the costof overhead 
line work during. the war, he thought it probable-that the 
figures in Appendix F were on the low side; he was sure that 
those in Appendix G were on the high side, and could be 
onsiderably reduced. The probable ex lanation of the dis- 
‘repancy was that the figures in Appendix G were based on 
higher values for copper and than were now ruling. Mr. 
Welbourn called attention to the statement that on the 
3,000 and 66,000-volt cables, the dielectric losses would be 
about 1 watt and 3.-.watts per yard respectively, and were, 
therefore, only quantities of the second order. ‘He could not 
coept this statement. as it stood, and asked for detailed wn- 
rmation as‘to'the way in which these dielectric losses had 
een measured. -In his opinion, the only figures which would 
e of real’ valne to a cable: user ‘would be those obtained from 
neasurements made under the running conditions of’ each 

articular system. In order to judge power-factor figures 

r cables in their right light it was,-in his opinion, neces- 
ry to know the wave form and frequency of the alternator; 

he temperature of the cable under test; the dielectric stress 

er millimetre; angle of the transformers. em- 
lena the type of ‘high tension wattmeter used; and the 
sp taken to ensure accuracy. “There were consider- 

le. differences of opinion .as to the. right. way of making 
cower-factor tests, and it--was desirable that some common 
tandard chouft be be adopted, so. that results obtained bv 
lifferent workers p Sng be _izecthy comparable. - He ~ be- 


S300 


. 


lieved that undsr actual working conditions the figures for 
dielectric losses would be much nearer 2 and 6 than 1 and 3. 
On. this basis, and assuming 300 miles of cable connected to 
@ super- -station,. the actual 100 per cent: load-factor energy 
loss at 30,000 volts would be about 700 xkw., and at 60,000 
volts. it might easily be between 3,000 and 4,000 Kw. at full 
load, and these losses would, for the most part, be constant 
whether any load was being delivered by the cable or not. 
At the present time, the figures for 60,000-volt cables were 
necessarily somewhat. theoretical, but it appeared. probable 
om on the 60,000-volt, 0.15 sq. in. cable mentioned by Mr. 

Pearce,-the CR losses would be about 129,000 Kw.-hours per 
mile per annum at 60 per cent. load factor, while the dielec- 
tric losses. would be about 100,000 xw.-hours, so that the 
latter could not be considered quantities of the-second order. 
Mr. Welbourn also questioned the_permissible current per 
conductor allowed by Mr. Pearce. For the temperature rise 
allowed he would pass 287 amperes instead of 241 along the 
0.25 sq.-in. 30,000-volt cable, but only 166 against 172 in the 
0.15 sq..in. 60,000-volt cable. Seeing that 30,000-volt cables 
were in the region of reality, and 60,000-volt cables were 
still.only in-the region. of experiment, and taking the above 
considerations into account, he thought that a very much 
better case would be made out for a 30,000-volt cable at the 
present time than for a 60,000-volt omnes ‘According to Mr. 
Pearce’s figures, the tables showed a difference between 
overhead and underground construction at 60 per cent. load 
factor of 0.08d.. per kelvin at 30,000 volts, and 0.021d. per 
kelvin at 60,000 volts, and: at 40 per-cent. load factor there 
was a difference of 0.084d. at both voltages, so that one 
would expect at load factors below 40 per cent. that there was 
no advantage in going above 30,000 volts for distances up to 
30 miles. Mr. Welbourn said that he* had the permission of 
Mr. Wordingham to describe briefly the work which was 
being done by -two. L.E.E. committees for the benefit of the 
electric supply industry :— 

(a) A committee had been sitting for some years dealing 
generally with the heating of cables, and some nine months 
ago a special sub-committee was set up.fo deal with the 
heating of extra-high-pressure armoured cables only. This 
sub-committee had drawn up an extensive programme of 
work which would probably take two years to carry through, 
but, in: view of the importance of the subject at the present 
time, when large cable transmission schemes were being 
planned, it should ‘be of considerable assistance to the in- 
dustry to call attention to one provisional result obtained. 
For the same temperature rise, an armoured cable laid direct 
in the ground would carry approximately 30 per cent. more 
current than a corresponding plain lead-covered cable drawn 
into a dry. glazed stoneware duct. This created a serious 
problem for those who had to lay transmission cables in cities 
and, in any case, the bunching of cables should be avoided, 
because of the difficulty in dissipating the heat given off. In 
some cases ducts must be used, and it would appear neces- 
sary in designing such systems either to put in extra copper 
or to resort, as in the U.S.A., to artificial cooling of the 
ducts. It was also advisable to protect cables laid on posts, 
walls, &c.. from direct sunshine. 

(b) At Mr. Wordingham’s request, the LE.E. set up a 
large overhead power lines committee about three months 
age to rdinate the existing regulations of the various 
Government departmerits dealing with overhead power con- 
ductors. The work was being done by a number of sub- 
committees, and it was hoped, during this year, to have ready 
for the guidanc® of the Electricity Commissioners, two sets 
of rules, one dealing with extra-high-pressure lines and. the 
other dealing with distribution networks and lines. A good 
deal of criticism had been directed for some vears against the 
existing B.O:T. regulation which called -for a factor of 
safety of 5 on conductors at 22 deg. F., and 25 lb. .per square 
foot wind pressure on 0.6 of “the projected area of the con- 
ductor, but with no allowance for snow, ice, or elasticity. 
Tt wats probable that the committee would. suggest a modi- 
fication providing that, in the case of extra-high-pressure 
schemes, the conductors of all sizes, material, and voltage 
should be erected 60 that the stress occurring under weather 
conditions involving a radial thickness of half an ineh of 
ice coating at a temperature of 22 deg. F., and a simultaneous 
wind pressure of 13.5 lb. ed sq. “ft. , taken upon 60 per cent. 
of ‘the conductor projected area, should nob exceed one-half 
of the breaking stress of the conductors, full allowance being 
made for the elasticity of the conductor. 

Mr. J. F. Watson thought the dielectric losses were under- 
er ands in the paper; he suggested: 1 and 4 watts instead of 

Mr. W. M.Se.ver said:it*was’useless to pretend that a thing 
could be déne if thev really believed it could not; they must 
te honest, and ‘Mr.-Pearce's paper was exceptionally honest. 
But he beggeit the whole question when he referred-to the 
station being at the centre of gravity, other things being 
equal.’ The efficiency of transportation of ‘coal in terms of 
fuel consumption was enormous—a ton of coal could be carried 
10 miles for a consuniption of IIb. of coal.. There were many 
cases where the cost of fuel did not come into the question at 
all, such°as waste heat recovery plants, &e. He was in prac- 
tieal - agreement’ with Mr. Pearce’s figures, which were 
summed up in fig. 3... It would appear from a comparison be- 
tween 30 miles: away and 9 local station -that the cost wot 
transmission brought: abont- a balance-at-10- miles; hence the 
fdture genérating ‘stations should be 2) miles apart. With 
regard to fuel economy, the ideal evstem would be that the 
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electrical engineer should be responsible for the total fuel con- 
sumption and the whole supply of power in his district; that 
would be a@ great incentive to economy. é 

Mr. S. E. Feppen expressed his high appreciation of the 
paper, which he regarded as most valuable to all electrical 
engineers. His own case paralleled case 1 of the paper. Two 
years ago, after full investigation, he placed the limit of trans- 
mission at 10 or 15 miles; it was cheaper to bring coal to the 
best local site than to transmit electrical energy 30 or 40 miles. 
The proposals to lay transmission lines along railways, and to 
distribute energy from the trunk lines, were absurd; the 
latter would necessitate looping-in to sub-stations, and only a 
big demand could make it a paying proposition. With regard 
to interlinking, he objected to running a big system linked 
up; he would provide the links, but would keep them nor- 
inally open, to prevent big disturbances in case of a break- 
down. If continuity of supply was to be maintained, all main 
transmission and distribution lines would have to be under- 
ground. Foreign countries‘in which overhead mains were 
used had to put up with interruptions. . He would welcome 
the 66,000-volt cables; hitherto he had only calculated on 
33,000 volts. The 47-hour week would have a serious effect on 
the load factor, and this would tell still more in favour of the 
local than of the superstation. As for laying cables under 
roads, they would have to take up the whole roadway to find 
room for them; there would be great difficulty in providing 
accommodation for these mains. Superstations might save 
coal, due to the use of a higher vacuuin; but it would be at 
the expense of the consumer. Curve ¢, fig. 3, was 
based on the difference between curves a and B on fig. 2; 
B was for au ideal station, a for old stations. To make a fair 
comparison they should compare ideal stations at both sites. 

Mr. C. J. Beaver said that the author’s view with regard to 
the relative merits of overhead and underground cables was 
shared by the best authoritigs; the overhead line had small 
capacity compared with inductance, whilst in the underground 
cable capacity predominated, and had a beneficial effect on 
the system. Of the two components of an electricity supply 
undertaking the generating plant appeared to be regarded as 
satisfactory, while the transmission line afforded room for im- 
provement. The cable maker had to increase the maximum 
stress in the dielectric as compared with present practice, but 
it was generally agreed that 60,000 volts would be the maxi- 
mum needed in this country. Mr. Beaver exhibited a diagram 
which he had prepared, showing the relations between the 
various factors in the problem, and pointed out that the volt- 
age drop was the primary consideration; but each case must 
be considered on its merits. The value given in the paper 
for the watts lost in the high-voltage cable was much too 
low. With regard to the laying of cables alongside of rail- 
ways he said that there were serious disadvantages attaching 
to this procedure; the vibration due to the traffic would be 
detrimental to. the cables, and there would be serious risk of 
electrolysis when the railways were electrified. 

Mr. C: H. WorpDtnGHAM said he had recently investigated 
the cost of transmitting large quantities of energy over large 
areas, and had not found that the overhead system offered no 
advantages; must we suppose that other countries, which 
used overhead mains freely, were all wrong? Why did we 
alone prefer underground cables? Possibly we were biased by 
the leading position which this country had always occupied 
in the manufacture of cables, and we had had less experience 
with overhead transmission. Overh2ad condyctors were more 
easily and quickly repaired, and snow was of no account at all 
on heavy lines; the load capacity of the main§ was easily in- 
creased. Why was so much stress laid on the subject of 
interruptions? During the war Paris had been bombed on 
innumerable occasions, but none of the overhead lines had 
suffered damagé. Flying accidents must be taken into ac- 
count in future, especially by the airmen. With reference to 
the use of railways as routes for mains, Mr. Wordingham 
cited the case of the original trunk mains from Deptford, all 
four of which were successively put out of action by a fire 
which occurred in a railway arch. Railways were entirely 
unsuitable for the purpose, and the ‘arguments which had 
been put forward for combining electricity supply with rail- 
way working on that score were absurd. 

Mr. W. Burr said he was pleased to hear Mr. Wording- 
ham’s remarks in favour of the overhead system. In South 
Wales they had not had many interruptions, and breakdowns 
were easily and quickly repaired. 

Mr. R. A. Cuattock said that opinion was generally favour- 
able to underground cables; these must be used on entering 
populous districts, and the addjtion of the necessary trans- 
formers between the overhead and underground mains in- 
creased the expense and the risk of breakdown. The over- 
head system must inevitably be more vulnerable to interfer- 
ence, and reliability of supply was of pre-eminent importance, 
hence the underground system was the right one for this 
country. The atmosphere of industrial areas was bad for 
overhead mains; in Birmingham the air was acid and corroded 
metals exposed to its influence. Twenty per cent. more power 
could be transmitted through cables laid solid than through 
cables drawn into ducts. Mr. Pearce held that it was highly 
undesirable to lay cables in virgin soil, but the saving of 
labour in laying cable in agricultural land was important, and 
wayleaves for cables were much cheaper than for pole lines. 
Mr. Pearce had not drawn the conclusions from his data that 
he might have; the extra cost ef a 20-mile transmission 
amounted to 20 per cent. of the cost of generation, and a local 


station with cooling towers showed an advantage of 10 or 12 
r cent. 

rer. E. C. Hoapuey said that at Maidstone the 47-hour week, 
with overtime forbidden, presented a serious problem ; but by 
arrangement with the local factories the men had heen in- 
duced to work two shifts—7. a.m. to 5 p.m. and 11 p.m. to 
7 a.m.—so that they were able to see the “‘ pictures,’’ while 
the works maintained their output and the station got a high 
load factor. 

_ Mr. Pearce said that he would reply fully in the Proceed- 
ings. . 





DEVELOPMENTS IN THE CANADIAN 
MARKET. 


(Report by H.M. Tradz Commissioner.) 


A report* on the trade of Canada (particularly Ontario) and 
Newfoundland by His Majesty’s Trade Commissioner at 
Toronto (Mr. F. W. Field) has recently been issued by the 
Department of Overseas Trade. 

The following is a summary of the points which should 
prove of interest to electrical and allied manufacturers. 


The power obtained from the generating 

Ontario Hydro- stations at Niagara passes through a trans- 

Electric Power forming station, and is stepped up to the 

Commission. transmission potential of 110,000 volts. 

The electrical energy at this voltage is 
transmitted along overhead lines to the various centres as 
required, at which points the pressure is stepped down to 
13,200 and 4,000 volts for distribution to the various Munici- 
palities where it is again stepped down to 550, 220 and 110 
volts for general use. 

The total route miles of 110,000-volt transmission lines at 
present number wore than 430, and of other lines, operating 
at pressures of from 44,000 to 2,200 volts, there are about 
1,800 route miles; in addition to these there are the lower 
voltage lines used, for general distribution within municipali- 
ties, the mileage of which is not known but must be very 
great. 

The Commission is now serving about 250 cities, towns, and 
villages with power over an area nearly as large as that of 
England; about 5,000 hamlets and farms are also, being sup- 
plied, a fact which is beginning to make rural life-in this 
part of Canada more attractive than previously. 

Although the Commission commenced operations by pur- 
chasing power and merely transmitting it in bulk, it now 
owns and operates a number of generating plants in various 
parts of the province. ; 

In addition to supplying power, the Commission has a large 

purchasing department, which buys annually immense quan- 
tities of e ectrical and other. materials in bulk, for Sale to the 
municipalities dt cost. An efficient laboratory is also main- 
tained which makes electrical, physical, and mechanical tests 
on electrical plant; machinery, instruments, lamps, concrete, 
paint, oil, &c., as may be required. 
_ Legal power has been assigned to the Commission enabling 
it to make and enforce rules and regulations for the proper 
inspection and control of electrical installation work inside 
buildings and in connection with outside overhead lines, &c., 
and a large staff of inspectors is now engaged in attending 
to this work. ‘ 

The rates charged for power, lighting, &c., are under the 
control and regulation of the Commission in all the munici- 
palities served by it, and all such rates are, it is understood, 
based on the fundamental principle that power be supplied 
at cost, Where a surplus is made, it is usually applied to 
extensions, &c. 

Before the war the Commission organised a railway de- 
partment, and a great deal of work has been done in making 
reports and surveys of several hundred miles of pro d 
electric railways. Owing to the war, however, this work has 
been largely held up. 

At Niagara Falls the Commission has recently commenced 
work on one of the largest hydroelectric developments in the 
world. A canal about 12} miles long is at present under 
construction running from some distance above the Falls to 
@ point near Queenston, not far from the place where the 
Niagara River enters Lake Ontario. By means of this canal, 
not only will the head of water available at the Falls be 
utilised, but also the head which exists between the foot of 
the Falls and the level of Lake Ontario, which is nearly as 
much as that at the Falls. In this way instead of utilising 
somewhere about 150 feet of fall, there will be 305 ft. utilised, 
so that from the same water over 100 per cent. additional 
power will be obtainable. 

The initial plant to be installed in the generating station 
near Queenston will comprise four of the largest hydraulic 
turbines yet built, each of them having a, capacity of 52,500 
H.P.. Four electric generators of 45,000 K.v.A. capacity will 
be coupled thereto. The present canal will be large enough 
to enable a total of 300; H.P. to be developed, but the 
Commission has purchased sufficient land to enable additional 
canals to be-constructed in the future, so that the total 
capacity will be 1,000,000 n.p. -° 


* Omd. 163. Price 6d. 
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At the present time the Commission has in view for future 
development within the province a total of 1,950,000 u.P. 
Of this quantity, the development of about 400,000 H.-P. is 


already in sight. 
Outside the city of Quebec, in what 

Developments may be described as the Quebec district, 

in Quebec. a wonderful development is taking place 
in connection with hydroelectric power. 
The Government of the Province, some years ago, adopted a 
policy of conservation and development of the water powers, 
their principal project being the La Loutre Dam on the Ste. 
Maurice River, which provides a storage reservoir covering 
360 square miles, the largest reservoir in the wond. With 
this as a guarantee of ample supply of water throughout the 
year, a number of manufacturing plants have been established 
at various points on the Ste. Maurice River, and electric 
power developed to the extent of over 200,000 H.p. at Shawini- 
an Falls, 130,000 u.p. at Grand Mere, 100,000 H.p. at La 
uque, 100,000 u.p. at Three Rivers, with a possible develop- 
ment at various points to total 830,000 H.P. in all. — 

There is no doubt that with the practically unlimited supply 
of power available for development in. this province, the 
manufacturing of chemizals and other similar products should 
receive the attention of capitalists, now that the strain of 
the war has been removed. 

This field is now being worked, and to a considerable extent 
controlled by United States’ interests, but United Kingdom 
manufacturers of mill machinery and electrical plant would, 
in every probability, find it possible to secure quite profitable 
a in these lines if they were prepared to compete for 
them. 

Among the~ classes of goods imported 

New Lines of from Ontario prior to the war, and now 

Manufacture. manufactured there, may be mentioned 

steel for motor car frames, galvanised 
sheets, equipment for electrical furnaces, semi-rotary double 
acting pumps, steel plates, gear hoppers, machine tools, 
machinery of various kinds, alloys, electric bulbs. 


In a statement prepared by the Trade 

U.S. Branch Commissioner, at the request of the Do- 

Factories in the minions’ Royal Commission (see Minutes 

Dominion. of Evidence, Part 1, pp. 415-418, Cd. 8,458), 

it was estimated, after an exhaustive 

inquiry, and a later revision of the results, that the United 

States had established in Canada over 500 branch works or 

assembling plants, large and small, representing an invest- 

ment up to October, 1916, of £50,200, _ The greatest num- 
ber of these branch works was in Ontario. 

For some years past, until 1918, this movement slackened 
considerably. During the year under review, however, it 
was given a decided impetus by the renewed discussions of 
an Imperial preference. The United States manufacturer 
in many cases proposes to secure whatever advantages may 
be forthcoming in that direction, by erecting branch works 
in Ontario or in other parts of Canada, thus becoming, to 
all intents and purposes, a Canadian manufacturer. This is 
a matter which calls for the close attention of United Kingdom 
manufacturers, especially as the renewed activity along this 
line last year passed beyond mere discussion. Many inquiries 
were received by boards of trade, industrial commissioners 
and others from United States manufacturers in connection 
with the proposed establishment of branch establishments 
in this province. In several cases, definite agreements were 
signed by the municipalities and the industries interested. In 
other cases, the erection of branch works was actually com- 
menced. At the time of writing there is every sign that an 
important development along the lines suggested will occur 
in this area during the next few years. 


A number of United States companies 
Their Opera- with branches in Ontario have been al- 
tion in Empire lotted by the parent concerns in the United 
Export Trade. States, export trade with various parts of 
the British Empire. This practice 2 likely 
to extend. In some instances, the branch industry in Ontario 
may later handle the entire export trade of the United States 
and Canadian companies. The tariff has an important bearing 
on this matter. Also should an order be placed, for example, 
by a public body in one of the Dominions, with the stipula- 
tion that the goods must be made in the British Empire, a 
United States company, in many instances, can have that 
order filled in its Canadian branch factory. 


There are several good reasons why it is 
United King- not possible for United Kingdom firms to 
dom Factories follow to a similar extent the example set 
in Ontario. by United States factories in establishing 
Canadian branches. At the same time, 
with the more intimate interest which is being taken by 
United Kingdom firms in this market, it is suggested that 
n some lines it may be found desirable at least to survey the 
field with a view to the advisability of establishing assembling 
or other works in this area to meet at closer range the com- 
petition offered. There are important factors to be considered. 
These are best known to the United Kingdom manufacturers 
themselves. In some instances, after a careful investigation 
of the conditions, it may be found that the policy of branch 
works here is unwise; in other instances, it may be discovered 
that the policy is*the best one suited to-the particular con- 
ditions prevailing. . ; 
Every possible assistance will be given by Ontario boards 
of trade, industrial commissioners, and municipalities to firme 








who contemplate the cmap’ action. Municipalities, in 
several instances, make substantial concessions to manufac- 
turers building their works within the municipal borders, 
such, for example, as free sites, reduced taxation, exemption 
from taxation, cash bonuses, and water supply at low rates. 


_ In the Dominion, as has been the case 

Trade Organi- in the United Kingdom, war conditions 

sations. have given an impetus to the better or- 
ganisation of trade and industry. 

Amongst new organisations which have been formed may 

be mentioned the Association of Municipal Electrical En- 

gineers of Ontario, and the Canadian Electrical Dealers’ and 

Contractors’ Association. 


The abnormal conditions prevailing in 

Import Trade the United Kingdom during the year natur- 

in Metals and ally made it impossible for any business 

Machinery. in volume to be done in the Canadian 

market. There is no good reason why 

the trade should not be resumed when conditions are again 
normal. 

The principal developments in Ontario include an increased 
output of electrical furnace alloys, ferrd-silicon, ferro-titanium, 
carborundum, and electric furnace steel. Ferro-molybdenum 
has also been produced. Larger quantities of brass and 
bronze have been produced and aluminium alloys and shrapnel 
bullets, which were not produced in Canada before the war, 
are being made. 

In the sale of machinery our chief competitors have been 
the United States. In many lines, however, there are op- 
portunities for better business, but it cannot be obtained unless 
adequate and persistent efforts are made. Electrical furnace 
‘equipment, previously imported from Switzerland, is now 
being made in Ontario at Welland, satisfying the demands 
of the domestic market in addition to securing export trade. 

_ The machine shop capacity of the province has materially 
increased during the past few years as a result of war orders. 
Much of the machine equipment ‘must now be turned into 
lines suitable for peace markets, and developments in these 
directions may be expected. Some of the machinery and 
supplies previously imported from the United States in large 
uantities will undoubtedly be made in Ontario, including, 
or example, small motors for motor boats, winches, and 
general deck work, plumbers’ supplies, lead pipes, &c. As 
stated above, despite developments which may occur, there 
is room for the products of the United Kingdom, but a far 
more serious attempt must be made to obtain the business. 

The end of the war is likely to witness a notable extension 
of the mining industry, especially in Northern Ontarie. A 
number of companies have postponed developments or ceased 
operations altogether because of the high cost of labour, 
materials, and equipment. A large quantity of hoists, drills, 
explosives, hardware, motors, ball mills, tube mills, boilers, 
donkey engines, air compressors, concentrators, bucket hoists, 
steam shovels, belt conveyors, pipes, bar iron, sheet iron, &c., 
will be purchased. Competitors of the United Kingdom are 
already canvassing the situation with a view to obtaining 
orders at a later date from the mining companies for equip- 
ment. 

The product of United Kingdom firms, 
Electric according to large buyers locally, com- 
Lamps. pares favourably with any of the lamps 

: made on the American continent. The 
principal competition is from the United States. The Cana- 
dian production is considerable, there being six factories in 
this area. Japanese competition was aggressive, but the 
quality of lamps is poor. Only one electric bulb manufacturer 
is established in Canada, the works being at Toronto. All 
styles of electrical bulbs are made in these works, which have 
taken up this line of manufacture during the last three and 
a half years. Carbon, tungsten, and nitrogen lamp bulbs are 
turned out in sizes running from two candle-power to 1,000 
candle-power. About 35,000 bulbs a day are made, and this is 
approximately, it is said, equal to the needs of the trade. 








Motor Trade Research.—The Research Association of 
British Motor and Allied Manufacturers is now in course 
of formation, and firm promises of support have already been 
received from a large number of the leading firms. The re- 
search association has been formed as a result of negotiations 
between the Association of British Motor and Allied Manu- 
facturers and the Government Department of Scientific and 
Industrial Research, and is thé first approved association of 
this sort representative of any section of the engineering in- 
dustry. The research association will be governed by a council, 
which will be assisted by a committee of research. The latter 
will be wholly constituted of technical men ge high 
qualifications, and the technical side of the industry will also 
be strongly represented on the council of the research asso- 
ciation. In this way it is hoped to establish a closer relation- 
ship between the technical and commercial sides of the in- 
dustry, and to bring about more complete recognition of the 
importance of applied. science. The work of the research 
association will fall naturally under two heads, i.e., research 

roper and the collection and organisation of scientific in- 
ormation bearing upon all questions which may subsequently 
become the subjects of research.—Financier. 
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NEW PATENTS APPLIED FOR, 1918. 
(NOT YET PUBLISHED.) 


Cong expressly for this journal by. Messrs Sxrron-Jonss, O’Dsit AnD 
TEPHENS (successors to W & Co., of London), Chartered 


Patent Agents, 285, High Holborn, Landon, We 1 


15,070. ‘ Electric switches.” J. B, Tucker & Tucker & Co. June 16th. 

15,080. ‘Controlling and regulating systems for dynamos applicable as 
motor starting systems. W. J. Ricketts. June 16th. 

15,081. “‘ Electrical signalling apparatus for ships, &c.”” W.: Burweit, 
R. P. Myers and E. Irterson-Pronk. June 16th. 


15,085. “‘ Regulating systems for alternating current circuits.”’ 
Tuomson-Houston Co, (General Electric Co.) June 16th. 

15,087. ‘Current limit relays.” British Westincnouse Evecrric & Manu- 
FACTURING Co. June I6th, (U.S.. June 2lst, 1918.) 

_15,106._ “* Lock out switches.” R. P. Bossom, V. Breeze and-A: West & 
Co. June 6th. 

15,112. “ Brush “holders for dynamo electric machines.”” C. M. Owen. 
June 16th 

15,116.- “* Electric switches.” Benjamin Evectric, Lip. June 16th. (U.S., 
September lath, 1918.) 

15,132. ** Electric chain welding machines."” G. J. Armstronc. . June 16th. 

15,140. “* Electric engine starting device.” S. T. Henn & Rusumones, L1p. 
June 16th. 

15,192. “ Electrical terminal.” T. N. Coventry & L. Kaarno. . June I7th. 

15,208. “‘ Machines for afmouring electric wires and cable.” FULLERS 
Unirep Ecsecreicat Worxs & A. P. Weicn. June 17th. 

15,229. ‘‘ Detecting impulses or waves communicated by radiant energy.” 
M. Compare & Comparrt Wirgtess Gontrot Synpicate. June 17th. 

15,232. ‘‘Commutators or current distributors for internal combustion 
engines.” C. S. Sneii. June 17th. 

16,251. * Method of electrically treating steel, &c., and hardening same.” 
W. H. Reapetr. June 18th. . 

15,269. “‘ Clips for supporting and fixing electric cables, &c.” Jones 
Bros., E. Jones, T. S. Jones and W. A. Mortimer. June 18th. 

25,270. ‘* Junction boxes for electric cables.”” Jones Bros., E. Jonts, T. S. 
Jones and W. A. Mortimer. June 18th. 

15,274. ‘* Method of making connection to cathode heated by alternating 
current. J. Scort-Taccart. June 18th. 

15,275, “* Self-alining electrical fuse handles.” 
McNen.. June 18m. 

15,276. ‘* Constam. voltage dynamo.” P. T. Winre. June 18th. 

15,278. ‘* Constant voltage dynamo.”’ J. ENDexson. June 18th. 

15,280. ‘* Electric switches.’"’ M. Comrane & E. Pizzi. June 18th. 

15,301. “ Electric voltage regulator."’ British THomson-Houston Co. 
(General Electric Co.) June 18tn. 

15,317. ‘* Electric irons, &c,." Exectric Heatinc Co., G. A, 
June 18tb. 

15,335. ‘‘ Means for mounting electrodes in steam boilers, condensers, &c.” 
A. S. Gusu. June 18th. 

15,341. ‘“‘ Electrical coils.” 
June 18th. 

15,342. ‘‘ Method: of indirectly coupling radio-telegraphic antenna to high 
frequency transformer."" J. Betrnenop June 18th. (France, March Lith, 
1918.) 

15,344. “ Repair or 
Harrison. June 18th. 

15,351-2. “‘ Telephones."" R. L. 
June 18th. 

15,369, “‘ Coupling for electric conduits, tubes, shafts, &c.” 
and H. Wnts. June 19th. 

15,380. ‘“‘ Device for underground or surface signalling.” 
June 19th. 

15,382. ‘* Electrical signalling apparatus for mines, &c."" I. H. 
and H. R. Wappixcton. June 19th. 

15.402. ‘* Switch and fuse contacts." F. R. Fietrcner. June 19th. 
British THomson-Houston 


Britisu 


Basu & Russe and D. S, 


Hueues. 


Icranic Exsectric Co and 6S. R, Wricnr. 


renewal of electric incandescent 


lamps.” F, 
Murray and TeLePHone Manuracturinc Co. 
H. E. Hapwin 
W. J. Seis. 


PARSONS 


15,439. ‘‘ Control for electric furnaces, &c.” 
Co. (General Electric Co.) June 19th 
15,445. “* Sparking plugs.” M. Parson and R. Weiresiey. June 19th. 
15,447. ‘* Measurement of alternating electric current power.’ Ferranti, 
Lrp., S. Z. de Ferranti and G. Wait. June 19th. 
15,448. “ Device for testing electrical ignition of internal combustion en- 
gines.”” T. A. Naver. June 19th. 
15,451. ‘“ Contact pins for connecting plugs.” O. O. Krinc and O. Star- 
HANE. June 19h. 
15,474. ‘“‘ Electro magnet.” G. C. Cummincs. June 19th 
15,476. “‘ Combined electric lamp and alarm clock."" N. A. L 
June 19tn. (Denmark, July 3rd, 1918.) 
15,489. “‘ Ignition attachment for prevention of theft of motor vehicles. 
T. A. Kirtosx. June 20th. 
15,491. *‘* Electric charging station.”"” G. F. R. Turner. June 20th. 
15,508. ‘‘ Electrical measurement of liquid.’ F. G. Dunx. June 20th 
15,516. ‘‘ Electrodes in vacuum tubes."" J. Scorr-Taccart. June 20th. 
15,521. ** Electricity collectors.” J..W. Astiey and Brirtsh Insutatep & 
Hecssy Castes, Lrp. June 20th. 
15,528. ‘* Means for distributing spark in multi cylinder internal combus- 
tion engines."” G. M. Biacxstone, E. Carter and F. Carter. June 20th. 
15,531. ‘* Vacuum tube rectifiers of alternating currents for wireless tele- 
graphy.”” J. Scort-Taccart. June 20th. 
15,532. ‘‘ Method of cooling electrodes in vacuum tubes for wircless tele- 
graphy.” J. Scort-Taccart. June 20th. 
** Electric dry batteries.’ Eranpem Co. and A. Hooper. June. 20th. 
“ Electric switches.” .F..M. Burret and C. W. Smirn. . June 20th. 
“* Magneto couplings.”” C. Petrner. June 20th. 
“Automatic signal buoy and wireless transmitter mechanism 
W. E. Sansom. June 20th. 
15,556. ‘* Amplification: of electric currents." 
Co: (General Electric Co.) June 20th. 
15,574. ** Electricity meters.” J. N..Cuaviara and J. F. Gua 
15,596, .** Electric rail bonds, &c:"" J.- Matner. June 20th. 
15,610. ‘‘ Electrical water heater.’ J. F. Barr. June 20th 
15,621. ‘‘ Terminal electrical connections for sparking. plugs of internal 
combustion engines."" M. L. Wuiiams. June 2ist 
15,643. “ Trolley pole reversing mechanism for overhead electric tram- 
ways, &."" J. R. Cooxe. June 2ist. 
15,654. ‘Electric plug connecting devices.” R. W. Brapes. June 2st. 
15,658. “Sparking plug for ‘petrol and gas engines for motor cars, aero- 
planes, &c.” A. GREENSMITH...June 2lst. _ - : ; 
15,462. _“‘ Electrical switch.” A: }. Hest" and. J; Sanperson. - June 2ist.- 
15,688. “Trip ‘mechanism for electric ignition: devices for internal. com- 
bustion engines."’ A. J..Apams. June Zlst. : * ‘ 
15,098. “Control device for contacts of elettric bells.” B. A: L. Hasset- 
BERG. June 2st. 


NEILSON 


British THOomsON-HovUston 


June 20th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subscquent proceedings will be taken. 





1917. 

5,252: VariasLe Inpuctances. A. H. Bagaold, S. Johnson.and F. G. .Gold-. 
stone. April 13th, 1917. (127,313.) 

5,260. Execrropes FOR ELECTRIC ARC SOLDERING. . E. 
1917. - (127,315.) 

5,363. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS. M, Latour. April 
15th, 1916. _ (127,318.) 

5,411. MsGNETO._ OF DYNAMO ELECTRIC MaciiInEs. Soc.-Anon. Dé Magnetos 
& Appareils Electriques Sama. May 17th, 1916, (127,319.) 

5,519. WIRELESS SIGNALLING SYSTEMS. British Thomson-Houston Co 
(General Electric Co.)” April 19th, 1917. (127,325.) 

5,738. WIRELESS SIGNALLING ‘SYSTEMS. British Thomson-Houston Co, 
(General Electric Co.) April 24th, 1917. (127,335.) * 

7,992. SOUND-DETECTING Devices. Sir T. Wrightson, J. M. 
Head, Wrighton & Co. June 4th, 1917. (127,347.) 


1918. 


MANUFACTURE. VY. 


H. Jones. April 13th, 


Ringquist and 


2,970. Exvecrric sre. Stobie. February Wth, 1918 
(127 ,066.) 

4,759. INTERRUPTERS FOR USE WITH IGNITION SYSTEMS AND Dynamos, E. C. R. 
Marks. (Splitdor{ Electrical Co.) March 18th, 1918. (127,068.) 

6,727. GiaNvDs FOR ELECTRIC CABLES SHAFTING AND THE LIKE. 

Wheeler. April 20th, 1918. 127,076.) ' 

6,811. Execrrica. Testinc apparatus. J, MacFadden and E. W. Adams. 
April 23rd, 1918, (127,078.) 

6,978. TeLernonic systems. E. A. Graham and W. J. Ricketts. April 25th. 
1918. (127,366.) 

7,037. . APPARATUS FORK REPRODUCING IN ORDINARY CHARACTERS MESSAGES OR IN- 
TELLIGENCE RECEIVED AS ELECTRIC IMPULSES OR IN THE FORM OF PERFORATIONS IN 
A tape. _-Orted & Co., A. J. Polley and F. G. Creed. April 26th, 1918. 
(127,367.) 

7,045. APPARATUS FOR PERFORMING WORK OF SHORT DURATION AT PREDETER 
MINED TIMES SUCH AS AUTOMATICALLY OPERATING ELECTRIC SWITCHES, GAS AND 
WATER VALVES, AND THE LIKE. J. Gray. (Warrem Clock Co.) April 26th, 1918 
(127 ,368.) 

7,616. TELEPHONE AND THE LIKE aprakatus. A. T. Thomson and A. James. 
December 7th, 1918. (127,375.) 

8,162. Gacvanic satrenies. G. Oldham and J. Oldham 
(127,376.) 

8,331. ConpucTORS FOR ELECTRIC CURRENT. C. QO. Bastian. May 17th, 1918. 
(127 ,086.) 

8,334. DyNaMo ELECTRIC. MACHINES. Portable Electric Motors, Lid. & G. 
Fryer. May 17th, 1918. (127,088.) 

8,581. TROLLEY HEADS FOR ELECTRIC TRAMWAYS OR inE LIke. Wadkin, Mills 
& Co., A. G. H. Thatcher & J. G. Small. May 23rd, 1918. (127,102.) 

8,644. Dynamo ELECTRIC COUPLINGS. A. Gossweiler. May 29th, 1917 
(116,286.) 

9,288. IGNITION SYSTEMS FORK INTERNAL COMBUSTION ENGINES. A. H. Midgley 
C. A. & Vandervell & Co. June Sth, 1918. (127,121.) 

9,454. Evscrric sarety camps. Fuller Accumulator Co. and A. P. Welch, 
June 8th, 1918. (127,<17.) 

980. Execrric Lock out switcnes. Igranic Electric Co. (I. E. Barnum 
and W. E. Date.) June 27th, 1918. (Patent of addition not granted.) (127 426.) 

10,183. Exectric Furnaces. A. E. White. (Industrial Electric Furnace Co.) 
June 20th, 1918. (127,131.) 

10,41 ELECTRO MAGNETIC WAVE TRANSMISSION. June. 24th, 
1918. (127,434.) 

10,650. Devices FOR PLACING TROLLEYS ON TO OVERHEAD CONDUCTORS OF 
ELECTRIC TRAMWAY SYSTEMS. W. H. Gamble. June 28th, 1918. (127,438.) 

0,728. Sprarkinc pLucs. F. N. Goodson and J. H. Fenwick. June 29th, 
1918. (127,136.) 

10, ELECTRICALLY PROPELLED TRUCKS AND LIKE VEHICLES. Pay we 
Mossay and Mossay & Co. July 2nd, 1918. (127,441.) 

11,476. TRIP Ga \CCELERATING MECHANISM FOR MAGNETOS AND FOR OTHER 
purposes. Bosch Magneto Co. September 2ist, 1917. (119,444.) 

13,024. Execrric rurnaces. T. Rondefli. August 10th, 1918. (127,458.) 

13,090. REGULATING APPARATUS FOR ELECTRIC SUPPLY sySTEMS. Soc, Anon. des 
Establissements L. Bleriot. November 23rd, 1917. (120,877.) 

15,602. IGNITION SYSTEMS FOR INTERNAL COMBUSTION ENGINES. P. C. Rushen. 
(General Motors Corporation.) September 25th, 1918. (127,483.) . 

15,944: .ELeCTRO-PLATING STEEL ARTICLES. British Thomson-Houston Co, 
(General Electric Co.) October Ist, 1918. (127,177.) 

17,242. ATTACHMENT OF TELEGRAPH WIRES TO THE INSULATORS. OF TELEGRAPH 
POLES AND LIKE SUPPORTS OF /FRIAL wires. W. A. Davis. October 22nd, 1918. 
(Addition to 3,478/18.) (127,487.) 

17,319. MACHINE FOR THE GENERATION OF ELECTRIC CURRENTS, ALSO APPLICABLE 
AS A MOTOR. A. Young. October 2nd, 1918. (Divided application on 
14,538/17.) (127 183.) - 

18,054. Electric snap switches. Edison Swan Electric Co. & F. Shergold. 
November 4th, 1918. (127,186.) ; 

18,590. ATTACHING MEANS FC” ELECTRIC FIxTURES. F. D. Parmenter. Novem- 
ber 13th, 1%8, | (127,495.) ; 

18,89]. fieerRicaL HE’ TING “ND COOKING «ppaRATUs. C. G. Nobbs and W. 
W. Nobbs. November 18th, 1918. (Additiot to 12,318/15.) 127,496.) 

19,311. EX&cTRICAL SWITCHES, STARTERS AND CONTROLLERS. RK: H. Barbour & 
H. R. C. Partridge. -November 23rd, 1918. (127,194.) 

21,018, ARMatuRE cores. Bushnell Magneto Co. and J. B. Bushnell. De- 
cember 17th, 1918. (127,510.) 

21,407. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY SIGNALS. A. 
Monard, May 28th, 1918, (Addition to 21,298/18.) (127 514.) 


21919. 


9,178. Execrric motors. Portable Electric Motors, Ltd., & G. Fryer 
May 17th, 1918. (Divided application on 8,334/18.) _(127,227.) 


W. G. 


May 15th, 1918. 


B.. Binyon. 








Strikes. —The Canadian authories have begun deportation 
proceedings against the ten strike leaders arrested last week, 
who are charged with treason... It is understood that 
the strike at Winnipeg is crumbling, and that the city. 1 
ussuming normal conditions. A limited. tramway service 
came into operation last week. Tramway workers at Toronte 
have struck work for a wage of 55 cents per hour and an 
8-hours’ day. The Railway Employés’ Federation has passed 
a resolution, at Calgary, urging a general.strike to secure the 
release of the Winnipeg Labour leaders, ; 4 

The Australian troubles continue, and -much. distress is 
resulting; a serious fuel shortage is feared. re - 

- In Italy strikes continue, and collisions resulting in casual- 
ties have occurred between the military and demonstrators. . 

The French labour conditions are now much easier, and 

strikes have ended. 








